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JEFFERSON MEDAL WINNERS 


RECIPIENTS OF THE JEFFERSON GOLD MEDAL’ 


Alfred Chanutin ......... Ly 1936 
William B. Porter ...... Mane . 1937 
H. M. Phillips orld eee edt ary eee 1938 
G. M. Shear and H. D. Ussery . 1939 


RECIPIENTS OF THE JEFFERSON PRIZE* 


L. G. Overholzer and John H. Yoe ......... Tate . 1940 
MRI aarp ice iscacn aytatennsomatreaiontgrans a . 1941 
Bi: Sa IIIS teste cscotcsenencian dcop toaeeisoiheoatcnepretotin 1942 
I aes I cSt sce eaneesonepacslnscs nina . 1943 
NE Gy EN esi ciserctemne prcminnenanenaenn soc oeces 1944 
RECIPIENTS OF J. SHELTON HORSLEY 
RESEARCH AWARDS 
OI Falk SIE cercececcicsccesehigcesepacs antennae 1927 
NE ora oie casei aoa ecemenenaeaieeeias a 
> i. RNIN gab seh isrcia nee aeneaiadadraesebadaaisos spelbaaiant 1929 
H. E. Jordan Be EE RY Ue EEE OEE —_— 
ee Serres Boe ct ses eee er 
es II, 2c ee x Sexsse | 
James H. Smith LS Lae T I on 1932 
S. A. Wingard ... EO Tans Dt on 1933 
E. P. Johnson Fe: 1 cea nae ee 1934 
eI id cainncaZirpichtu gia momniekecialtnccbeteiamnantpaadae 1935 
Alfred Chanutin .. a oe 1936 
R. G. Henderson OR NOTE ER AERC mee ta PRAT 1937 
S. G. Bedell en, 1938 
M. J. Murray ; —_— 
F. F. Cleveland 1939 
Walton C. Gregory 1940 
Charles Ray 1941 
No Award inser 
J. B. Meyer 1943 
J. H. Taylor 1944 
No Award 1945 


Boyd Harshbarger and D. B. DeLury (separate papers) 1946 





'The winning papers in this competition were entered against those of the North 
Carolina, South Carolina, Georgia, and Florida Academies of Science. It was dis- 
continued in 1940. 

*The winning authors had the choice of the Jefferson Prize or the Academy Prize 
during this period, The name of the Academy Prize was changed to the J. 
Shelton Horsley Award and the Jefferson Prize discontinued in 1944. 
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General Program of 
The Thirty-Fourth Annual Meeting 
1956 


All meetings, unless otherwise indicated, will be held at the Hotel Jefferson, 
Richmond, Virginia 


WEDNESDAY, MAY 9 


5:00 P.M. to 10:00 P.M.——Registration for Junior Academy Members 
and Participants in the Science Talent Search. Main Lobby. 
5:00 P.M. to 10:00 P.M.——Arrangement of Exhibits. Jefferson Court. 


THURSDAY, MAY 10 


8:00 A.M. to 10:00 P.M.——Registration. Main Lobby. 

9:00 A.M.——Meeting of Science Exhibit Judges. Randolph Room. 
Meeting of Science Talent Sezrch Judges. Virginia Room. 

9:30 A.M.——Meeting of Chairmen, Exhibitors, and Science Talent Search 
Participants. Monticello Room. 

10:00 A.M. to 12:30 P.M. and 1:30 to 4:00 P.M.——Finalists of Talent 
Search Meet with Chairmen and Interviewers. Monticello 
Room, Randolph Room, Virginia Room, and Library. 

10:00 A.M. to 12:30 P.M. and 1:30 to 4:00 P. M.——Judging of Science 
Exhibit Contest. (Encouragement of Juniors at their Ex- 
hibits.) Jefferson Court. 

2:00 P.M.——Meeting of the Council. Randolph Room. 

4:00 P.M.——Meeting of Section Officers. Monticello Room. Meeting 
of Junior Academy of Science Committee. Virginia Room. 

4:30 P.M.——Meeting of Section Editors. Randolph Room. 

8:00 P.M.——Virginia Junior Academy of Science Assembly. National 
Geographic Society Lecture. John Marshall High School 
Auditorium, 8th and Marshall Streets. 

9:15 P.M. to 9:50 P.M.—Annual Academy Conference. John Marshall 
High School Auditorium. 


FRIDAY, MAY 11 


8:30 A.M. to 10:00 P.M.——Registration. Main Lobby. 
9:00 A.M. to 11:00 A.M.——Coffee Hour for Visiting Ladies with Hat 
Show by Sara Sue of Miller & Rhoads. Lobby. 
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9:00 A.M.——Section Meetings. See the detailed section programs for 


the time schedule of papers. 

Agricultural Sciences-—Empire Room “A”. 

Astronomy, Mathematics, and Physics——Flemish Room. 

Bacteriology——Monticello Room. 

Biology——Empire Room “B”. 

Chemistry——Library “A” and “B”. 

Education——Second Baptist Church House, 7 East Franklin 

Street, Room 11. 

Engineering——Virginia Room. 

Geology——Y. M. C. A., 2 East Franklin Street, Game Room. 

Medical Sciences——Washington Room. 

Psychology——Second Baptist Church House, 7 East Franklin 
Street, Little Theatre. 

Science Teachers——Ballroom. 


Statistics—-—Second Baptist Church House, 7 East Franklin Street, 
Room 10. 


12:00 Noon to 1:00 P.M.——Virginia Junior Academy of Science Assembly. 


(See Program of Junior Academy.) 


1:00 P.M. to 2:00 P.M.——Recess for Luncheon. 
2:00 P.M.——Section Meetings. 


3:30 P.M. to 5:00 P.M.——Reception for Visiting Ladies. Glasgow House, 


1 West Main Street. 


5:00 P.M. to 7:45 P.M.——Recess for Dinner. 
7:45 P.M.——Virginia Academy of Science Assembly. Ballroom. Short 


Business Meeting. Election of Officers. 
Presentation of Distinguished Service Awards. 
Presentation of the J. Shelton Horsley Research Award. 


Guest Speaker: Dr. Edgar Anderson, Director, Missouri 
Botanical Garden, St. Louis. 


Subject: “How to Measure a Species Difference and Why 
Bother.” 


The general public is invited to attend. 


SATURDAY, MAY 12 


9:00 A.M.——Section Meetings. 
9:30 A.M.—Meeting of the Advisory Panel on Education in the Sci- 


ences, Virginia Academy of Science. Ballroom. All inter- 
ested in science education in Virginia are invited to attend 
and take part in the discussion. 


10:00 A.M.——Meeting of the Council of the Academy. Randolph Room. 
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Tabulation of Registration 


Section Members Non-Members Total 

1. Agricultural Sciences ............................ 22 9 31 
2. Astronomy, Mathematics & Physics 33 29 62 
3. Bacteriology SEE. Sy ; . = 5 19 
4. Biology eS ee Rens y a | 18 95 
5. Chemistry Sd ie ee . 82 40 122 
6. Education Palo ae eames Seana eg a 3 1 4 
7. Engineering Pe BAR i ns 9 8 17 
8. Geology wal Ponca ee Ne Ns 7 . 7 27 
9. Medical Sciences ..... Pi cee 18 50 
10. Psychology ............ See 4 28 
11. Science Teachers .................. “oe . 20 14 34 
Dr I ith hnciicriniclristiomndomncs, Sa 12 25 
No Section Preference . «ae 41 72 
Total 380 206 586 
Total Registration of the Junior Academy ............ 166 
Total Registration 1956 Meeting 752 


“ 
a 
« 
" 
a 
" 
a 
“ 
a 
L] 


A a 
. 


—¢ -— 








218 THe VircInia JOURNAL OF SCIENCE [September 


MINUTES OF THE MEETING OF THE COUNCIL, 
RICHMOND, MAY 10, 1956 


A meeting of the Council of the Virginia Academy of Science was 
held in the Randolph Room of the Jefferson Hotel, Richmond, at 2:00 
P. M., May 10. President Walter S. Flory presided with the following 
members present: Byron C. Cooper, Irving S. Foster, Allan T. Gwath- 
mey, Edward S. Harlow, Mrs. B. F. Heatwole, William M. Hinton, Hor- 
ton H. Hobbs, Jr., Sidney S. Negus, B. F. D. Runk, William B. Wart- 
man, Jr., Stanley B. Williams, and Foley F. Smith. Minutes of the last 
meeting were read and approved. 


Suggested changes and revisions in the Constitution and By-laws 
were read by Sidney S. Negus and were discussed. Previous changes 
were noted that had not received approval of the Academy Conference. 
These were listed for action by the Conference Thursday evening. Addi- 
tional changes proposed and passed at the Council meeting were (1) 
that the Chairman of the Research Committee be made an appointed 
member of the Council and (2) that all appointed members of the Coun- 
cil, which include the Chairman of the Long Range Planning Commit- 
tee, Chairman of the Research Committee, Editor of the Virginia Journal 
of Science, and Managing Editor of the Virginia Journal of Science, 
should serve with voice but no vote. Additional minor changes, par- 
ticularly with respect to phraseology in the Constitution and By-Laws, 
were approved by the Council and were also to be acted upon by the 
Academy Conference Thursday evening, May 10, 1956. 


All Conference-approved changes will be published in the Virginia 
Journal of Science. The revised Constitution and By-Laws will be mime- 
ographed and sent to all Academy officers, members of the Council, 
committee chairmen, and Section officers. Assistant Secretary-Treasurer, 
W. B. Wartman, Jr., was officially commended for his excellent work in 
collating all the changes in the Constitution and By-Laws since their 
adoption in 1950. 


The resignation of Horton H. Hobbs, Jr., and B. F. D. Runk as Editor 
and Managing Editor, respectively, of the Virginia Journal of Science 
were offered to the Council and regretfully accepted. Both resignations 
were offered due to the pressure of other duties. However, each agreed 
to continue in office until successors were obtained, or until January 1, 
1957. Dr. Hobbs also indicated that he would remain in office for the 
publication of the special Jamestown Celebration issue of the Journal. 


Dr. Hobbs read the Editor’s report and emphasized the need for 
more and diversified scientific papers, since the backlog of papers to be 
published was now at a minimum. He requested all members of the 
Council and others to emphasize in their respective Sections the use of 
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the Journal as a vehicle for publication of scientific papers. Dr. B. F. D. 
Runk reported on the financial status of the Journal and both reports 
were accepted on proper motion. Some discussion regarding the negotia- 
tions for a new printing contract ensued and the hope was expressed 
that their present contract would be renewed. 


It was decided that the special Jamestown Exposition issue of the 
Journal would be reprinted from the regular —— 1957 issue, that 
1200 copies of the January 1957 issue would printed, including ad- 
vertising as usual, and that 5000 reprints of this issue would be pub- 
lished with suitable binding, which would carry no advertising and which 
would be sold at a nominal price at the Jamestown Celebration. 


The Council went on record in commendation of Dr. Hobbs and Dr. 
Runk and it was further moved, seconded and passed that appropriate 
resolutions commending their acivities be presented at the Friday eve- 
ning meeting of he Academy. 


Irving G. Foster, Chairman of the special committee to study Acad- 
emy finance, read his committee’s report, the text of which follows: 


“This committee was appointed by President Flory to investigate 
sources of revenue available to the Academy. Since the amount of in- 
come should depend upon the Academy’s needs, this committee consid- 
ered possible future expenditures. The normal growth in membership 
makes it appear probable that a considerable increase in the cost of 
maintaining the Secretary's office will occur, and should be anticipated. 
Junior Academy work has increased greatly in the last few years, and 
this has been accompanied by large increases in the funds allotted to 
the Junior Academy Committee. It should be noted, however, that 
much of this money has been given to the Academy for this particular 
purpose. 

“If no immediate large increase in expenditures for either of the items 
above (or others not foreseen by this committee) is contemplated, then 
there is no need for any special effort to raise additional revenue at the 
present time. This committee is not aware of any year recently in which 
the Academy operated with a deficit, hence present income seems to 
cover present needs. 


“The committee nevertheless considered means of increasing Academy 
income, and believes there are but three feasible methods. In order of 
importance they are (1) increasing the number of business members, (2) 
increasing the number of sustaining and contributing members, and (3) 
raising dues. In addition, the registration fee for the annual meeting 
might be raised. 


“(1) The largest potential for increased income lies in an increase in 
business memberships. A concerted and organized campaign to obtain 
such memberships should bring in a good return, judging by the past 











220 THE VIRGINIA JOURNAL OF SCIENCE [September 


experience of the Finance Committee. If a large increase in income is 
desired the committee recommends such an effort. 


“(2) A real effort to increase the number of sustaining and contribut- 
ing members might be made. This could conceivably increase our in- 
come by $1,000. We recommend that this be tried. 


“(3) The committee is sharply divided over the desirability of raising 
dues. No increase of more than $2,000 could possibly be netted in this 
way, if dues were raised to $5.00. This step is not recommended. 


“Considering the present financial situation, this committee feels no 
sense of urgency in embarking upon any of the three steps mentioned 


above.” 


At the April 14 meeting of the Finance Committee, Walter Flory 
presented a suggested new and simplified, but still essentially complete, 
form for presenting the Academy Financial Statement in the annual Pro- 
ceedings. This suggested form was provided through the generosity of 
Carman G. Blough, Director of Research, American Institute of Account- 
ants, New York City. Following April 14, correspondence and forms 
were mimeographed and submitted to all Finance Committee and Coun- 
cil members for consideration. On recommendation of the Finance 
Committee the Council voted approval of the use of the suggested form 
in presenting subsequent Financial Reports in the Proceedings. This 
form distinguishes between (1) revenue receipts, (2) disbursements from 
revenue, (3) receipts of principal, (4) disbursements from principal, 
(5) transfers to other funds, and (6) transfers from other funds. The 
Council voted that its sincere thanks be extended to Mr. Blough. 


The Council also accepted the recommendation of the Finance Com- 
mittee that the budget of the Academy be prepared by the Finance 
Committee in the fall for the Council’s approval at its fall meeting. 
Thus, it would represent a true budget rather than an estimation of 
commitments, a portion of which already having been expended. 


The Council duly authorized the appointment of three trustees whose 
responsibility it would be to determine the disposition of the investments 
of the Academy and relieve the President and Secretary-Treasurer of 
this duty. The following trustees were appointed by the Council for 
one, two and three year terms, respectively: Charles T. O'Neill, H. R. 
Hanmer and Lloyd C. Bird. Subsequently, one trustee will be appointed 
each year to replace the one whose term has expired. Lloyd C. Bird 
will serve as Chairman of the trustees and after his term expires, the 
senior trustee, in point of service, will serve as Chairman. The trustees 
are to report to the President and Secretary-Treasurer semiannually, and 


at such other times as might be required, regarding the status of the 
Academy’s investments. 


Due to the incompatibility of the Constitution and By-Laws of the 
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Psychology group with that of the Virginia Academy, Dr. Stanley R. 
Williams and Dr. William M. Hinton reported that the psychologists 
were planning a business meeting Friday night at which time a separate 
association, composed entirely of psychologists, would probably be or- 
ganized. ‘They indicated that many, if not the greater proportion of 
the members of the Psychology Section, would continue to be affiliated 
with that Section of the Academy, and expressed the hope that they 
might meet as always with the Academy. Their own business meeting 
would be held separately but at the same time and at the same location. 
Dr. Williams stated that he would attend the Council meeting Saturday, 
May 12, to report on the action taken. 


There being no further business, the meeting adjourned at 4:25 P. M. 


Forey F. Smitn, Secretary-Treasurer 
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MINUTES OF THE ACADEMY CONFERENCE, 
RICHMOND, MAY 11, 1956 


The meeting was called to order in the ballroom of the Jefferson 
Hotel by President Walter S. Flory, Jr., at 8:05 P. M. President Flory 
introduced Dr. William T. Sanger, President of the Medical College of 
Virginia, who very graciously welcomed the members of the Academy 
to Richmond for the Thirty-Fourth Annual Meeting. 


President Flory then recognized Dr. Raymond L. Taylor, Assistant 
Executive Secretary of the American Association for the Advancement of 
Science. Dr. Taylor extended greetings from the AAAS to the Academy, 
and spoke graciously of the value of the Virginia Academy of Science 
among the other forty-two State Academies, and also of its place of lead- 
ership in the Academy Conference held at the annual AAAS meeting. Dr. 
Taylor stated that the program for the New York meeting of the AAAS 
December 26-31, 1956, would appear in the May 25 issue of “Science”. 


Paul M. Patterson, Chairman of the Resolutions Committee, spoke for 
the committee, and it was moved, seconded, and passed, that the resolu- 
tions be accepted for publication in the Proceedings. 


Edward S. Harlow, substituting for Stanley B. Williams, reported for 
the Place of Meeting Committee, and it was unanimously voted to a 
the offer of the College of William and Mary to serve as host to the 
Academy at the Chamberlin Hotel, Old Point Comfort, May 9, 10, 11, 
1957. 


Allan Gwathmey reported for the Nominating Committee, and pro- 
posed the following slate, which was unanimously elected for the coming 
year: 


President Edward S. Harlow, Assistant Laboratory Manager, Ameri- 
can Tobacco Company Research Laboratory, Richmond. 

President-Elect William G. Guy, Chairman of the Department of 
Chemistry, College of William and Mary, Williamsburg. 

Secretary-Treasurer Foley F. Smith, Virginia Alcoholic Beverage Con- 
trol Board, Richmond. . 


Assistant Secretary William R. Wartman, Jr., American Tobacco Com- 
pany Research Laboratory, Richmond. 


Member of Council (term five years) Thomas E. Gilmer, Professor 
of Physics, Hampden-Sydney College, Hampden-Sydney. 


The first Distinguished Service Awards made in the history of the 
Academy were presented by Boyd Harshbarger, as Chairman of the 
Awards Committee. Dr. Harshbarger called on George Jeffers to present 
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the Distinguished Service Award to Dr. Ivey F. Lewis, Dean of the Uni- 
versity of Virginia, who served as the first President of the Virginia 
Academy of Science. Dr. Lewis’ citation was as follows: “Able investi- 
gator; master teacher, who with gentleness of manner, with kindness and 
understanding, has labored for the advancement of science and the wel- 
fare of mankind.” 


After Dr. Lewis’ acceptance, with remarks of appreciation, Dr. Harsh- 
barger presented the Distinguished Service Award to Dr. William T. 
Sanger, President of the Medical College of Virginia. Dr. Sanger also 
served as President of the Academy in 1934-1935. Dr. Sanger’s citation 
was as follows: “National leader, builder of the Medical College of Vir- 
ginia, superior organizer, and administrator of programs for better health.” 


Chalmers L. Gemmill reported for the Research Committee, and an- 
nounced that Dr. M. C. Kenneth Tweedie, Statistical Laboratory, Vir- 
ginia Polytechnic Institute, was awarded the J. Shelton Horsley Award 
for his paper “Statistical Properties of Inverse Gaussian Distributions,” 
presented before the Section of Statistics. Dr. Tweedie gave a short 
resume of his report. 


William G. Pettus, of the University of Virginia, was presented the 
J. Shelton Horsley Honorable Mention Award, for his paper on the 
“Production and Scattering of Polarized Electrons,” presented before the 
Section of Astronomy, Mathematics, and Physics. 


The Teachers Scholarship Awards were made to Allan Mandell, Crad- 
dock High School, Norfolk County, Virginia; and Frances Hurt, of An- 
drew Lewis High School, Salem, Virginia. James Mays, of Newport 
News High School, Newport News; and Virginia Ellett, of Thomas Jef- 
ferson High School, Richmond, were named as alternates. 


The business session adjourned, and the guest speaker of the evening, 
Dr. Edgar Anderson, Director of the Missouri Botanical Gardens, was 
introduced by President Flory, and gave an interesting address on “How 
to Measure a Species Difference and Why Bother”, after which the 
meeting adjourned. 


Forey F. Smrru, Secretary. 
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MINUTES OF THE ACADEMY MEETING, 
MAY 10, 1956 


The Academy Conference was held in the auditorium of the John 
Marshall High School, Richmond, May 10, 1956, following the final 
meeting of the Junior Academy of Science. A quorum of more than 


forty members being present, the meeting was called to order at 9:45 
P. M. by President Flory. 


On proper motion the reading of the minutes of the last Academy 


Conference was dispensed with, as they were published in the Virginia 
Journal of Science. 


Following the report of the Secretary-Treasurer, the various standing 
committees reported, and these reports follow as a part of the Proceed- 
ings of the Annual meeting for 1956. 


Following the reports of the committees, the adoption of the changes 
in the Constitution and By-Laws of the Academy as recommended by 
the Council was moved, seconded, and passed. The revised Constitu- 


tion and By-Laws will be mimeographed and sent to all officers, mem- 
bers of the Council, and all Section officers. 


Allan Gwathmey commented on various phases of the Academy Con- 
ference and proposed that increased effectiveness of the Conference 
might be achieved if it could be started earlier in the evening, allowing 
more time for detailed discussion of the various Committee reports. This 


suggestion was recommended to the Council for consideration at their 
Saturday meeting. 


Forey F. Smits, Secretary. 
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MINUTES OF THE COUNCIL MEETING 
MAY 12, 1956 


The meeting of the Council of the Virginia Academy of Science was 
held in the Randolph Room of the Jefferson Hotel, Richmond, and was 
called to order by President Edward S. Harlow at 10:00 A. M. 


Present were: Irving C. Foster, Walter S. Flory, Jr., T. E. Gilmer, 
Allan T. Gwathmey, Mrs. B. G. Heatwole, Horton H. Hobbs, Jr., Sidney 
S. Negus, B. F. D. Runk, William B. Wartman, Jr., Stanley B. Williams, 
and Foley F. Smith. 


The minutes of the last meeting were read and approved. 


1. Scheduling of the Academy Conference at the Annual Meeting— 
Allan Gwathmey expressed the feeling that participation by the mem- 
bership in discussions of Academy affairs was a desirable feature of the 
Annual Academy Conference. The scheduling of the Conference after 
the Junior Academy activities, as has been the practice in recent years, 
has resulted in the Conference being held at a rather late hour. This, 
he felt, was not conducive to participation by the members in discus- 
sions of Academy activities. He inquired concerning the feasibility of 
scheduling the Academy Conference at a different hour at future meet- 
ings. 


The Council was in agreement with his feelings in the matter and, 
after considerable discussion, it was moved and passed that the president 
appoint a committee to study the possible indie of the Conference 
at a more appropriate time in order to encourage discussion by the mem- 


bers of the Conference. 


2. The Possibility and Desirability of Acquiring Seashore State Park 
by the Academy.—As a result of earlier discussions in the Long Range 
Planning Committee meeting, the question arose as to the feasibility and 
desirability of acquiring Seashore State Park by the Academy as a wilder- 
ness preserve for scientific study and/or where the Academy might pro- 
vide a place for scientific instructional programs for science teachers and 
others. This latter arose from a suggestion of Dr. Bruce D. Reynolds 
and others. It was pointed out that financial obstacles would, in all 
probability, rule out this possibility. Other difficulties were mentioned 
even if financial obstacles should prove surmountable. It was moved and 
passed that this matter be referred to the Long Range Planning Commit- 
tee, who were to set up a subcommittee to study these proposals. 


3. Application to the National Science Foundation for a Grant to 
Study the Results of the Virginia Science Talent Search.—It was moved 
and passed that the Academy apply to the National Science Foundation 
for a $2500 grant to be used in a study of the results of the Virginia 
Science Talent Search. Mrs. B. G. Heatwole volunteered to conduct 
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such a ong: 4 should the funds become available, and she was requested 


to prepare the necessary application forms to be submitted to the Na- 
tional Science Foundation by the Academy. 


4. The Role of the Academy in Aiding Science Students to Secure 
Scholarships.—It was felt that the Academy might play a more active 
part in aiding science students to secure academic scholarships. Accord- 
ingly, it was moved and passed that the president appoint a committee 


to function throughout the year in aiding science students to secure avail- 
able academic scholarships. 


5. Qualifications for Honorary Life Membership.—The Awards Com- 
mittee recommended that specific qualifications be established for hon- 
orary life membership in the Academy. The Academy concurred in the 
recommendation and it was moved and passed that the present Awards 
Committee be requested to draw up proposed - wromgiey for honorary 


life membership in the Academy and present these at the next Council 
meeting. 


6. Teacher-Sponsor Scholarships.—The Awards Committee was re- 
quested to select the recipients for the annual University of Virginia and 
William and Mary teacher scholarships. It was recognized that the rec- 


ommendations of the Junior Academy Committee would be almost tanta- 
mount to selection. 


7. Secondary Science and Mathematics in the Secondary Schools of 
Virginia—On Saturday morning, May 12, the Advisory Panel on Educa- 
tion in the Sciences of the Virginia Academy of Science recommended that 
the Council of the Academy take formal action regarding its feelings 
about science education, particularly in the secondary schools. Accord- 
ingly, the Academy Council passed the following resolution unanimously: 

“Being deeply concerned about the shortage of scientists and 
engineers and aware of its responsibility, the Virginia Academy 
of Science desires to cooperate fully with the State Department 
of Education. Therefore, be it resolved that a committee be 
appointed to represent the Virginia Academy of Science to work 
with the State Department of Education if and when requested, 
in strengthening the qualifications for high school science teach- 
ers, and in other ways to improve science and mathematics 
instruction in the public schools of Virginia.” 


The Council was advised by Stanley B. Williams that a group to be 
known as the Virginia Psychological Association had been formed, and 
would hold their annual business meeting at the same time and place as 


the Virginia Academy of Science. 


It was suggested that a list of all new Section Officers be mimeo- 
graphed, and sent to all officers and Council members together with the 
final revision of the Constitution and By-Laws. 
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It was suggested that the Section Officers be invited to attend a 
Council meeting sometime during each year. 


The Council formally commended Walter S. Flory, Jr., for his services 
to the Academy as President for the past year, and also the outgoing 
Councillor, Stanley B. Williams, and recommended that formal recogni- 
tion be made a part of the Minutes of this meeting. 


There being no further business, the meeting adjourned at 12:00 P. M. 


Forey F. Smirs, Secretary. 
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REPORT OF THE SECRETARY-TREASURER 


The Thirty-Fourth Meeting of the Virginia Academy of Science ap- 
pears to be the largest in the history of the Academy. The Junior Acad- 
emy has already presented exhibits, both individually and as class ex- 
hibits that are outstanding, and in general are the best presented so far 
at any Junior Academy meeting. 


The audit and report of the Finance Committee as well as the re- 
ports of the other committees, follow. Due to the efforts of President 
Flory in securing suggestions for simplifying and consolidating the usual 
detailed audit, this form will be used for the first time in the Proceedings 
of this meeting. The Finance Committee at its meeting decided that, 
in lieu of a budget being presented for 1955 at this meeting, the Trea- 
surer’s report to date would be substituted, since expenditures for some 
items have already been made for 1956. The committee decided that 
hereafter they would hold a late fall meeting to prepare a budget for the 
coming year, and present it to the spring Council meeting for considera- 
tion. 


American Association of Advancement of Science Meeting.—Your Sec- 
retary represented the Academy at two Council meetings of the AAAS 
at Atlanta, Georgia, on December 27 and 30, 1955. The Council elected 
Lawrence H. Snyder as President-Elect; Paul M. Gross, of Duke Uni- 
versity, as Vice-President; and George R. Harrison, Dean of Science, 
Massachusetts Institute of Technology, to the Board of Directors. 


Changes in the Constitution and By-Laws of the AAAS recommended 
by the Committee, and endorsed by the Board of Directors, were ap- 
proved by the Council. 


The final report of this committee was ase in “Science,” Novem- 
ber 25, 1955, and in “The Scientific Monthly,” December 1955. The re- 


vised Constitution and By-Laws appear on pages 263-266 of “Science”, 
February 17, 1956. 


A member of the Academy, Bruce D. Reynolds, University of Vir- 
ginia, was a member of the Council Committee on Resolutions. Others 
serving on the committee wih him were Harold H. Plough, Detlev W. 
Bronk, and Jane M. Oppenheimer. 


In view of the many different points of view concerning conditions 
existing in Atlanta directly connected with such a meeting as the AAAS, 
several resolutions and statements of objection for future meetings, under 
such conditions, were received by the Committee. The Committee 
on Resolutions considered the various resolutions that had been submit- 
ted and prepared for Council’s consideration the following resolution: 


The American Association for the Advancement of Science 
is a democratic association of all its members; no one is barred 
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from election because of race or creed. All members are priv- 
ileged to cooperate freely in the fulfillment of the Association's 
high objectives which are the furtherance of science and human 
welfare. No member is limited in his service because of race 
or creed. 


In order that the Association may attain its objectives, it is 
necessary and desirable that all members may freely meet for 
scientific discussions, the exchange of ideas, and the diffusion 
of established knowledge. This they must be able to do in 
formal meetings and in informal social gatherings. These objec- 
tives cannot be fulfilled if free association of the members is 
hindered by unnatural barriers. Therefore be it resolved that 
the annual meeting of the American Association for the Ad- 
vancement of Science be held under conditions which make 
possible the satisfaction of those ideals and requirements. 


After extensive debate over the effects and propriety of adopting 
such a resolution, and following the defeat of motions to table the reso- 
lution, the Council voted to submit the resolution by mail to the entire 
Council membership, and following the receipt of ballots on the resolu- 
tion, the Council further voted to publish the resolution, and the vote if 
approved. 


> 


As reported in “Science,” February 17, 1956, the resolution was 
adopted to a mail vote of 224 to 31, with 3 abstaining. The fact of its 
adoption was released to the press on January 23, 1956. 


The Academy Conference.—The Academy was represented at the 
Academy Conference held at the Hotel Piedmont, Atlanta, December 25, 
1955, by the Secretary and Thelma C. Heatwole, Secretary of the Con- 
ference last year. Thirty-one state and city Academies of Science were 
represented. The annual business meeting of the Academy was held at 
the morning session. President Leland Taylor (West Virginia) presided. 
Reports of the standing committee were made, and three minute reports 
were made by each official representative present on their respective 
Academies. John H. Behnke, AAAS Coordinator to the Conference, and 
Associate Administrative Secretary of the AAAS, was introduced and out- 
lined the Science Teaching Improvement Program to be financed by a 


$300,000 grant from the Carnegie Foundation. 


He also announced the decision of the Board of Directors concerning 
research funds that revert to the State Academies. They are to be spe- 


cifically designated to be used for research grants at the secondary school 
level. ; 


President-Elect P. H. Yancey (Alabama) assumed the office of Presi- 
dent for 1956. Ralph L. Lefler (Indiana) was elected President-Elect. 
Thelma C. Heatwole was unanimously re-elected as Secretary. Panel 








230 Tae Vimcmia JOURNAL OF SCIENCE [September 


discussions were held at the afternoon session on “The Role of Academies 
of Science in AAAS Science Teaching Program” and “Science Fairs as 
an Academy Activity.” 


Sixty-two persons from Virginia were registered at the Atlanta meet- 
ings. 


The Academy was officially represented at the White House Con- 


ference on Education in December 1955, by President-Elect Edward 
S. Harlow. 


TREASURERS REPORT FOR 1956 


Already spent (June 1, 1956) or Estimated 


Ie II SU sis snosseninsticicdenssoieniscionnancubwiiascon $ 150.00 
I A, I UII cients aebisansmeenalnin 10.00 
NY I SS sa sewncniesssniinwicno tsiesdebesilbcnnastiasadeaed 10.00 
a i cee I a ts a 50.00 


Junior Academy (Includes Philip Morris Grant of $750.00) .... 1,450.00 
Science Talent Search 





since teGtichedeapdeipnes tteatstslhiseesiteiecsmctcei tenaniehens 750.00 
I cc necievsanecsas tithe gine sdameiilcane 400.00 
I A I scenic aden ssl batadacdosdesasedcseevsesseieacdsomukl 215.00 
I I oi sczssnsnaseencstinesssnoisiimioietmcovnniephivenienlesioos 12.50 
ERE SATA ee Sere eR ee OY 30.00 
Stationery and Stenographic Service ...................:ccccccccseseeeseeeteeees 450.00 
ID I I OI 5s conciossnnsicnatsnsdcadessinosasweveesaictbenioessins 135.00 
a lacs le deh ti scene 325.00 
Subscription to Journal for life and honorary members ............ 36.00 
nsec oisabshied oeoundapisiaeosedeciiiacae 50.00 
I as css pcilaestcioutnniamdncdbaematenacariekeeven 1,900.00 
Miscellaneous and Contingencies .....0................ccccccececceseseeseeeseeers 317.85 

$6,291.35 


Fotey F. Smrru, Secretary-Treasurer. 
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REPORT OF THE LONG RANGE PLANNING COMMITTEE 


At a meeting of the Long Range Planning Committee on May 10, 
1956, fifteen members, including the President, President-elect, and Sec- 
retary were present. Reports on the present status of work on several 
long term projects were received and discussed. In addition several 
items referred to the committee by the council were considerd and rec- 
ommendations made. 


A report by Dr. J. T. Baldwin, Jr., on the present status of the Dis- 
mal Swamp project was read by the chairman and discussed by the com- 
mittee. The committee wishes to emphasize its continued interest in 
this important work, and wishes to urge those engaged in this project to 
expend special efforts toward the completion of the project, which was 
authorized and begun in 1952. 


Dr. Marcellus Stow presented a report of the activities of his com- 
mittee on the present status of plans for participation of the Academy in 
the Jamestown Exposition next year. Consideration discussion of the 
plans resulted, especially with regard to the special issue of the Journal 
which is contemplated. In view of more specific information on the 
nature of the Jamestown Exposition, and on the recommendation of his 
committee, it was voted by the Long Range Planning Committee to 
recommend to the council: 


1) That the question of exhibits by the Virginia Academy of Science 
in the Jamestown Exposition be tabled and that it be understood at 
this point that we would not participate along these lines. 


2) That appropriate action be taken to arrange financing of the 
special Jamestown Exposition Committee. Dr. Stow was commended by 
the committee for his excellent work on this project. 


Dr. James Cole presented a report on the present status of the work 
of his committee on Science Education and included information on the 
“Symposium on Shortage of Science Teachers” and on the open meeting 
of his advisory panel to be held Saturday, May 12. A report will be 
made by him directly to the Academy and to the council. The commit- 
tee expressed its appreciation to Dr. Cole for his great interest and ex- 
cellent work with his committee and expressed its continued interest in 
following closely developments in the field of science education in which 
this committee is working. 


With regard to the question of a survey of the results of Virginia 
Science Talent Searches, referred to the commitee by the council, the 
committee voted to endorse the plan proposd by Mrs. B. G. Heatwole, 
that the Academy apply to the National Science Foundation for a grant 
to make a study of the progress made by the Virginia Science Talent 
Search winners and honorable mentions. 
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With regard to the question of availability of scholarships in Virginia 
colleges for Science Talent Search winners it was voted to recommend 
to the council that a scholarship subcommittee to aid worthy young Vir- 
ginia scientists to obtain scholarships and financial aid in Virginia col- 
leges be set up in Dr. Cole’s committee. 


It was voted to recommend to the President that the Chairman of 


the Research Committee and the Editor of the Journal be appointed to 
the Long Range Planning Committee. 


Lynn D. Assort, JRr., Chairman. 


REPORT OF RESEARCH COMMITTEE 


Grants.—During the period of May 15, 1955 to May 15, 1956, the fol- 
lowing grants have been made: 

R. H. Rageot. Study of animals of the Dismal Swamp. $200.00 
Curator of Natural History, Norfolk 
Museum, Norfolk 10, Virginia. 

B. R. Woodson, Jr. Continuation study of the Algal 100.00 
Survey of the James River Basin. Virginia 
State College, Petersburg, Virginia. 

W. E. Old, Jr. Research on a survey of the Fauna of the 100.00 
Dismal Swamp area. 728 Raleigh Ave., 
Norfolk 7, Virginia. 

G. W. Kent. Study of the pupillary response of the 100.00 
eye. Department of Psychology, Bridgewater 
College, Bridgewater, Virginia. 


P. M. Patterson. Towards purchase of a phase micro ‘ 262.00 
Chairman, Department of Biology, Hollins College, 
Hollins, Virginia. 

K. W. King. Purchase of desalting apparatus for 150.00 


laboratory. Department of Biology, Virginia 
Polytechnic Institute, Blacksburg, Virginia 

B. J. Bogitsh. Collecting helminths of fish in fresh 75.00 
water ponds of Albemarle County, Virginia. 
Department of Biology, University of Virginia, 
Charlottesville, Virginia. 


$ 987.00 
J. Shelton Horsley Research Prize for 1956 20000000. 100.00 
Honorable Mention for 1956 eee Re 50.00 
Total expenditures for May 15, 1955 to May 15, 1956 .. $1,137.00 


CuaLtMers L. GeMMILL, Chairman. 
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REPORT OF FINANCE COMMITTEE 
The Finance Committee met April 14, 1956. 
The auditor’s report was reviewed and approved. 


It was suggested and approved that in the future a consolidated 
and simplified form of reporting receipts and disbursements for publica- 
tion in the Journal be — It was proposed that in preparing 
a complete financial report that the statement distinguish between 


(1) Revenue receipts. 

(2) Disbursements from revenue. 
(3) Receipts of principal. 

(4) Disbursements from principal. 
(5) Transfers to other funds. 

(6) Transfers from other funds. 


A budget based largely on the experience of the past was approved. 
The amount of the budget is $6,091.35, the two largest items being 
$1900.00 for the Journal and $1450.00 for Junior Academy activities. 


It was noted that the 1956 budget includes expenditures made dur- 
ing the expired portion of the year (January, February, and March) 
and it was moved, seconded, and passed that in the future the Finance 
Committee should meet in the fall prior to the usual fall Council meet- 
ing, for the purpose of preparing an operating budget for the Academy's 
fiscal year beginning January 1. 


The Committee directed that the budget attached be published in 
the Proceedings and be called “Treasurer’s Report for 1956.” 


Lioyp C. Birp, Chairman. 


REPORT OF THE RESOLUTIONS COMMITTEE 


Be Ir Resorvep that the Virginia Academy of Science extend its 
grateful appreciation to the tireless efforts of the following groups who 
made its thirty-fourth annual meeting a successful, profitable and en- 
joyable occasion. 


1. To its host, The Richmond Area University Center Inc. 


2. To Colonel Herbert W. K. Fitzroy and his Committee on Ar- 
rangements with special attention to Mr. Paul Heim, his active 
and able assistant. 


3. To the management and staff of Hotel Jefferson of Richmond. 


Be Ir Furtuer Resoivep that the Virginia Academy of Science here- 
by convey its appreciation ot Boyd Harshbarger, Editor of the New 
Series of the Virginia Journal of Science from its first number January 
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1950 to the second number of Volume 6 in April 1955 when he was 
compelled to resign from pressure of other duties; for his untiring, 
capable and efficient role in establishing with his competent staff a hi 


gh 
caliber scientific journal, and for his sound and efficient financial man- 
agement thereof. 


Be It FurtHer Resoivep that the Virginia Academy of Science ex- 
tend its grateful appreciation to Dr. Horton H. Hobbs, for his tireless 
and exacting work with the New Series of the Virginia Journal of Science 
since its inception in 1950, first as Technical Editor and later as Editor, 
and for his part in the maintenance of the high standards of this publi- 


cation and to Dr. B. F. D. Runk for his recent and competent work as 
Managing Editor of this Journal. 


Be Ir Furruer Resorvep that the Virginia Academy of Science re- 
gretfully record its loss and pay its tribute to its esteemed members who 
have been claimed by death during the past two years. 


Paut M. Patrerson, Chairman. 
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REPORT OF THE VIRGINIA JUNIOR ACADEMY OF 
SCIENCE COMMITTEE 


Junior OFFICERS 


Adrienne Nettles, President 
John Towler, President-Elect 
Ardelia Brown, Secretary 


COMMITTEE MEMBERS 


Edward R. Dyer Franklin D. Kizer 
Miss Susie V. Floyd Reuben R. McDaniel 
E. Sherman Grable H. H. Garretson 
Miss Beatrice Harrington Bruce D. Reynolds 

J. C. Holmes D. L. Kinnear 
George D. Sands H. Felix Sanders 


Mrs. B. G. Heatwole, Chairman 


COMMITTEE MEETINGS 


June 11, 1955—Albemarle Hotel, Charlottesville 

Nov. 19, 1955—Monticello Hotel, Charlottesville 
March 31, 1956—Thomas Jefferson Inn, Charlottesville 
May 10, 1956—Hotel Jefferson, Richmond 


The Virginia Junior Academy of Science, organized to encourage and 
assist secondary school students who have an aptitude for science, had 
during 1955-56 an individual membership of 5322, representing 92 
science clubs directly affiliated with it. Sixty more clubs were affiliated 
with the Junior Academy through affiliation with Science Clubs of 
America. The clubs represent both Junior and Senior High Schools 
from every region of the State. 


The following activities have been carried out during the year: 


Mimeographed letters concerning activities were mailed three times 
during the year to all public and private high schools in the State. 


The Junior Science Bulletin was issued three times during the year 
and mailed to every science teacher in the State whose mailing address 
could be obtained. ‘The publication of the Bulletin was made possible 
by a contribution of $200.00 by the American Tobacco Research Labora- 
tory. The printing was done by the Newport News High School print 
shop under the direction of Miss Susie V. Floyd. 


A traveling library of kodachrome slides showing science projects dis 
played at the 1953-54 meeting of VJAS was circulated among the clubs 


Grants were made, to assist in project work, from research funds 
made available to the Virginia Academy of Science by the American 
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Association for the Advancement of Science and by Philip Morris, Inc. 


Summer scholarships of $200.00 each were again made available by 
the University of Virginia and the College of William and Mary as awards 
by two outstanding Teacher-Sponsors. 


Five Junior Science Days were sponsored by five colleges in coopera- 
tion with the Junior Academy. Participation in these events increased 
greatly during 1955-1956. They were attended by approximately 1400 
students and 236 projects were exhibited. From these, 65 individual and 
10 club displays were qualified for entry at the May meeting of the 
Virginia Junior Academy of Science. 


ANNUAL MEETING 


The annual meeting of the Junior Academy was held at Hotel Jeffer- 
son, Richmond, May 10 and 11. Sixty-six individual and ten club displays 
were exhibited. 


Senior scientists advised students on their scientific careers and dis- 
cussed their projects with them. 


On the evening of May 10, the Junior Academy was host to the Vir- 
ginia Academy of Science and members of the National Geographic So- 
ciety at a most excellent illustrated lecture. Mr. Newman Bumstead, As- 
sistant Chief, Cartographic Staff, National Geographic Society presented 
the lecture “Atlantic’s Farthest Shores,” and showed pictures filmed to 
depict human activities and geographic contrasts around the Atlantic 
Ocean’s shores. 


At the awards hour on May 11, Dr. Willard Libby, Vice-Chairman 
of the Atomic Energy Commission, gave a very inspirational talk con- 
cerning scientific opportunities for the youth of today. 


Increased awards to exhibitors were made possible by a grant from 
Philip Morris, Inc. The Philip Morris Achievement Awards were given to 
first, second and third place winners in each of four categories: Physics, 
Chemistry, Biological Sciences and Miscellaneous Sciences. The awards 
were as follows: 


Club Awards: 
lst—Newport News H. S. “Peninsula Soil and Its Resources” 
Sponsor—Mr. James Mays—$50.00 
2nd—Thomas Jefferson H. S., Richmond—$30.00. “Group Work in 
Biology”—Sponsor - Miss Virginia Ellett 


3rd—Awarded to two because of tie in judges’ decision. Lane H. S., 
Charlottesville—$20.00, “Resperine Effect on Activity of Hamsters.” 
Sponsor - Miss Martha Duke. Buckingham Central H. $.—$20.00, 
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“Mineralogoy of Buckingham County”—Sponsor - Mr. O. P. Sadler 
Philip Morris Achievement Awards: 


Chemistry 


lst—James Talbert, Mt. Vernon H. S., Alexandria, “Sea Water” 
—$50.00. 


2nd—Brent Davis, Mt. Vernon H. S., Alexandria, “Technology of 
Diazo Chemistry and Its Uses in Industry and Education” 
$30.00. 


3rd—Barbara Chaffin—Martinsville H. S., “Combining an Addi- 
tive Latex to Paper’—$20.00. 
Physics 
lst—John Williams, Jefferson H. S., Roanoke, “Electronic Simula- 
tion of Human Speech”—$50.00. 


2nd—David Carpenter—Jefferson, H. S., Roanoke, “Electrostatic 
Generator”—$30.00. 


3rd—Myrl Grant, Cradock H. S., Norfolk County, “Cathodic Pro- 
tection”—$20.00. 
Biology 


lst—Reuben A. Clay, Armstrong H. S., Richmond, “Effects of 
Pitressin on the Skeletal Development of Young Male Al- 
bino Rats”—$50.00. 


2nd—Suzanne Wright, Lane H. S., Charlottesville, “The Living 
Lake”—$30.00. 

3rd—Mary Marshall Doyle, William Fleming, Roanoke, “Experi- 
mental Study of Earthworms’—$20.00. 


Other Sciences 


lst—Harold Marsh, Maggie Walker H. S., Richmond, “Set The- 
ory” —$50.00. 

2nd—Philip Ingersoll, Douglas Freeman H. S., Richmond, “Eco- 
logical Studies of the Fiddler Crab in Tidewater Virginia” 
—$30.00. 

3rd—David Lundquist-Newport News H. S., “Special Theory of 
Relativity”—$20.00. 
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Honorable Mentions: 
Chemistry 


Ardelia Brown, Booker T. Washington, Norfolk, “Effects of 
Ultrasonics on the Chemical Decomposition of Wood Fibers.” 
David Peter Yens, Mt. Vernon H. S., Alexandria, “Plastics.” 


Physics 
Blythe Moore, Thomas Jefferson, Richmond, “A Refracting 
Telescope.” 
Erwin Gladstone, Woodrow Wilson H. S., Portsmouth — 


“Transistors.” 


Edward Webb, Newport News H. S.—“Television Station.” 
Benton Durley, Falls Church H. S.—“Manipulator.” 


Biology 


Maxine Jennings, Halifax H. S.—“Development of Black Shank 
in Tobacco” 


Bob Terry, Halifax H. S.—“Embryology of a Snail.” 


Other Sciences 


Rudolph Bland, Thomas Jefferson H. S., Richmond—“Rocks 
and Minerals.” 


Sonny Rowles, Halifax H. S., “8-inch Reflector Telescope.” 
E. C. L. Miller Award 

Eagle Rock High School, Mr. W. W. Cash, Sponsor. 
Major W. Catesby Jones Award 


Philip Ingersoll, Douglas Freeman H. S., Richmond (for out- 
stonding work in research). 


Honorary Memberships in AAAS; 


John Williams, Jefferson H. S., Roanoke. 
Reuben Clay, Armstrong H. S., Richmond. 


Honorary Memberships in VAS; 


Ernest C. Hibble, Cradock H. S., Norfolk County. 
Ardelia Brown, Booker T. Washington, Norfolk. 
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Teacher-Sponsor Scholarships 
University of Virginia 
Alan Mandell, Cradock H. S. 
Alternate—Miss Virginia Ellett, Thomas Jefferson, Richmond. 
College of William and Mary 


Miss Frances Hurt, Andrew Lewis, H. S., Salem. 
Alternate—James Mays, Newport News H. S. 


The following new officers were elected: 


President—John Towler, Halifax High School. 
President-Elect—Ashton Rudd, Andrew Lewis High School. 
Secretary—Suzanne Wright, Lane High School. 


TuetmMa C. Heatwo.e, Chairman. 
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JAMES RIVER PROJECT 


FINANCIAL STATEMENT AS OF Apri 30, 1956 


Total copies distributed as of April 30, 1955.0... ee. 533 
Balance on deposit Peoples National Bank, Lexington, Va. 

sk 8 eee Sore eee $165.90 
Complimentary copies distributed between May 1, 1955 

I I. “sccnsinsvssiieasiedicineaeelai Schensietecbileneniirnnnlieneetcniieias 10 
Copies sold at $6.00 between May 1, 1955 and 

I I, SI sisi verc atta inbes hsb ps cnkcenenaiiveisabnio $ 18.00 
Total copies distributed between May 1, 1955 

and April ERE ES ricer EOI oe Ne 13 
Deposited in Peoples National Bank between May 1, 1955 

EB Serene cee eee ne nDeNee $ 18.00 
Account in Trust Dept., First and Merchants National 

I I NP oath cohnngesncyaats cin iniedusd niente $1636.00 
Total balance in Peoples National Bank, April 30, 1956 ............ $ 183.90 


Total to credit of James River Project as of April 30, 1956 ........ $1819.90 
Total copies of Monograph distributed between May 11, 1950 
Re ee I IO esis oxn'casecuicunsncpesnnicipintoh daniel aisiabinsinecleaeipanitaae 546 


Marcetius H. Stow, Chairman. 


REPORT OF COMMITTEE ON CONSERVATION 


Your Conservation Committee during the past year concerned itself 
with two main activities: keeping abreast of conservation education de- 
velopments in the Commonwealth, and giving aid and moral support to 
meaningful and worthy conservation education projects at the state: level. 


Once again the Committee gave endorsement to the annual conserva- 
tion essay contest in the schools sponsored by the Virginia Commission 
of Game and Inland Fisheries and the Virginia Division of the Izaak 
Walton League of America. This was the ninth year of the contest with 
more than 10,000 school pupils participating. 


Though unable to give financial aid to the project, the Committee 
endorsed the publication of the booklet, A Look at Virginia’s Natural 
Resources, published by the Virginia Resource Use Education Council. 
Also, the Committee has helped with publicity on the new conservation 
workshop for teachers to be held at the Virginia Polytechnic Institute, 
June 13-29, 1956. Various agencies and industrial firms contributed a 
total of $2450 in scholarship funds for this short course in natural re- 
sources, to be apportioned in $100 teacher scholarships. Similar work- 
shops in conservation for teachers are planned at other institutions of 
higher learning in Virginia next year. 


No special meetings of the Committee were held but contact with 
members was maintained by correspondence. 


A. J. SHomon, Chairman. 
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REPORT OF COMMITTEE ON VIRGINIA FLORA 


The work on the State flora develops slowly but we feel that progress 
is being made. The majority of those on the committee have little or 
no time, in connection with their position, to conduct intensive studies of 
the flora. Dr. Patterson is actively pty | studies of the mosses. 
Two of his papers dealing with the moss flora have been published dur- 
ing the year. Miss Artz, through illustrated lectures and nature study 
groups, has contributed to the better appreciation of native plants and 
of conservation. Such work is of importance in connection with the de- 
velopment of studies of the flora. Miss Dorothy Crandal, of Randolph- 
Macon Women’s College, has reported, in Rhodora, the occurrence of 
the rare oconce bell, Shortia galaciflora, in Amherst County near Lynch- 
burg. This is a new species in our flora and represents a range exten- 
sion northward from the southwestern corner of North Carolina. The 
question arises as to whether the colony represents a natural range ex- 
tension or have the plants been planted by man. Mr. Scruggs, editor 
of Daily Advance in Lynchburg, states that he had known of the oc- 
currence of the species in the Amherst Co. station for 40 years. This 
fact does not preclude its having been planted by man. In April Pro- 
fessor Freer and Massey visited the station. 


The development of a State herbarium at Virginia Polytechnic Insti- 
tute has been greatly promoted by the recent acquisition of three large 
all metal herbarium cabinets in addition to those on hand. The heirs 
of Dr. E. A. Smyth, Jr., former Prof. of Biology at Virginia Polytechnic 
Institute, have donated his private collection to the Virginia Polytechnic 
Institute herbarium. This is a very welcomed contribution. The collec- 
tion contains species collected in South Carolina as well as in Virginia. 
Many of the specimens are over 50 years old. 


Mr. F. W. Hunnewell, an Associate of the Gray Herbarium of Har- 
vard University, has contributed several hundred specimens collected in 
northern Virginia. Mr. Hunnewell, of Wellesley, Massachusetts, has a 
summer home near Winchester, Virginia. He has made several valuable 
contributions to the State collection at Virginia Polytechnic Institute of 
specimens from his private herbarium. 


Virginia Polytechnic Institute has issued, altogether, six bulletins rela- 
tive to the plant life of the State. Two of these, Medicinal Plants and 
Virginia Ferns, are out of print. The bulletin on Poisonous Plants is in 
the second edition. The third edition of the Farm Weed bulletin, which 
deals with the weed flora, will be issued this spring. A new bulletin, 
seventh of the series, on Legumes of Virginia will probably be released 
in June. Manuscripts on other phases of the flora studies are in progress. 


A. B. Massey, Chairman. 
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REPORT OF THE VIRGINIA INSTITUTE 
FOR SCIENTIFIC RESEARCH 


The past year has been one of real progress for the Institute. Some 
noteworthy work has been done, and the Institute is stronger both in 
staff and in its financial position. 


Principal research fields at the Research Institute are (1) surface 
chemistry, particularly with the aid of the large single crystal, (2) char- 
acterization of proteins and other macromolecules, (3) solid state phy- 
sics, and (4) crystal growth phenomena. 


During the past year Dr. Henry Leidheiser, Jr., has been appointed 
Assistant Director of the Institute. He continues also in his capacity as 
a Research Supervisor, in charge of the surface chemistry and crystal 
growth work. Other Research Supervisors are Dr. Carl J. Likes, in 
charge of the heavy molecule studies, and Dr. G. Wayne Clark, in 
charge of the solid state physics group. 


The staff has grown so that it will shortly include 12 full-time and 
2 part-time professional people plus 5 non-professional people in research 
and 6 people in administration, or a total of 25. Notable additions 
to the staff have been Dr. Robert A. Lefever, a graduate of M. I. T. in 


inorganic chemistry, and Dr. James F. Kirn, a graduate of Michigan 
State in physical chemistry. 


Dr. Henry Leidheiser, Jr., received the a Brake and Sig- 
nal Company Ltd. Prize, 1954, for “the most valuable advance in the 
science or practice of electrochemistry.” 


This prize is administered by the English Institute of Metal Finish- 
ing, whose publications Committee selects the Prizeman. 


There are at present eleven major research projects and some minor 
projects in progress. The income from research contracts is expected to 
reach $170,000 in 1956, almost double the amount last reported. The 
present facilities of the Institute are 82% full and will be completely 
filled by midsummer. Plans are now being made for additional space, 
which will be urgently needed soon. 


F. C. Anmusreap, Director. 
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REPORT OF THE ADVISORY COUNCIL ON EDUCATION 
IN THE SCIENCES 


The activities of the Panel during the past year have been focused on 
the gathering of information and the presentation of two programs at the 
Annual Meeting of the Academy. The information assembled includes 
facts and statistics and many expressions of concern on the apparent 
shortage of scientists and engineers and the need for the maintenance of 
good instruction in the sciences and mathematics. The Panel is now in 
a position to provide information and has offered to assist in an advisory 
capacity to those interested in the State government, industries, and in 
public education. 


The program for the Symposium on the Shortage of Teachers of 
Science and Mathematics, of which the Panel was a co-sponsor with the 
Manpower Committee of the Virginia Section of the American Chemical 
Society and the Science Teachers Section of the Virginia Academy of 
Science, is presented elsewhere in the Proceedings of the Annual Meet- 
ing. The Symposium was enthusiastically received. In the discussions 
members of the Academy and others expressed a variety of opinions and 
made valuable suggestions for action. The Panel is particularly indebted 
to members of the State Board of Education who participated in the Sym- 
posium and who expressed a willingness to use facilities of the Virginia 
Academy of Science where appropriate. The consensus of the Panel was 
that, through the cooperate efforts fo all concerned, much could be ac- 


complished to insure that Virginia has adequate science and mathematics 
instruction in the public schools. 


The Advisory Panel also had an open meeting on Saturday morning 
of the Annual Meeting of the Academy for more informal discussion of 
the issues and for formulation of resolutions. After considerable discus- 


sion the following resolution was passed and forwarded to the Academy 
Council for further consideration: 


“Being deeply concerned about the shortage of scientists and 
engineers and aware of its responsibility, the Virginia Academy 
of Science desires to cooperate fully with the State Department 
of Education. Therefore, be it resolved that a committee be 
appointed to represent the Virginia Academy of Science to 
work with the State Department of Education if and when re- 
quested, in strengthening the qualifications for high school 
science teachers, and in other ways to improve science and 
mathematics instruction in the public schools of Virginia.” 


A second resolution was passed to the effect that the Panel would 
encourage the establishment of local action committees to develop pro- 
grams which would help in meeting the needs of the various areas of 
the State. Area chairmen will be appointed and requested to work 


{ 
, 
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during the year with the view of reporting at the next annual meeting 
of the Virginia Academy of Science. 


The Advisory Panel has established contact with the Virginia Ad- 
visory Legislative Council, which is a study group of the Virginia Gen- 
eral Assembly. The V.A.L.C. has been instructed, through a joint reso- 
lution of the General Assembly, to gather information and to determine 
whether additional steps should be taken at the State level to maintain 
an adequate supply of scientists and engineers and teachers of the sub- 
jects. 


James W. Coxe, Jr., Chairman. 


REPORT OF THE COMMITTEE ON AWARDS 


The Committee on Awards during the year 1955-56 has suggested 
two names to he Council for receiving Distinguished Service Awards. 
These were Dr. W. T. Sanger, President of the Medical College of Vir- 
ginia, and Dr. Ivey Lewis, former dean at the University of Virginia. 
These two nominations were approved by the Council and Distinguished 
Service Awards are to be presented at the Annual Meeting of the Acad- 
emy Friday, May 11. 


The question of Honorary Life Membership was made a major issue 
during this year by the presentation of seven or eight prominent scientists 
and former active members of the Academy. It is the feeling of the 
Awards Committee that some definite policy should be set up for 
handling Honorary Life Members and that men such as we have been 
considering be given some recognition. 


Boyp HarsHBARGER, Chairman. 
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REPORT OF THE VIRGINIA JOURNAL OF SCIENCE 


Following the appointment of H. H. Hobbs, Jr., as Editor and B. F. 
D. Runk as Managing Editor by the Council of the Academy at the 
Annual Meeting at Harrisonburg in May of 1955, the editorial and busi- 
ness office of the Virginia Journal of Science was moved from the De- 
partment of Statistics at Virginia Polytechnic Institute to the Alderman 
Library of the University of Virginia on June 3, 1955. 


Since that time all back copies of the original and new series of the 
Journal have been brought together in one location. 


Despite mounting costs the Journal has retained its sound financial 
status as originally established by its former distinguished Editor-in-Chief, 
Dr. Boyd Harshbarger. Its circulation continues to grow, and as indi- 
cated in the report of distribution on pages 91-94 of the April, 1956, 
issue, the Journal reflects credit on the Commonwealth, its institutions, 
and the Virginia Academy of Science. 


Financial statements are at best dull. I shall turn the detailed audited 
statement over to the Council for its careful study and consideration. 
Let me briefly state that receipts this year amounted to $2,946.79, ex- 
penses to $2,559.73. With all bills to date paid, there is a cash balance 
in the bank of $2,891.02. The Journal has $2,655.23 in the savings 
account and thus has a total favorable balance of $5,546.25. 


B. F. D. Runx, Managing Editor. 
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FINANCIAL STATEMENT 
VIRGINIA JOURNAL OF SCIENCE 


OPERATION STATEMENT FOR THE FiscaL YEAR 
VIRGINIA JOURNAL OF SCIENCE 
May 10, 1955- May 10, 1956 


RECEIPTS: 
Academy Subsidy 
Regular members 948 at $2.00 200.0000... cecetseeeeenees $1,896.00 
Student members 62 at $1.25 uw... ccscccesceeees 81.25 
RSS NE SEEN Rees ever rmen eee eee com 320.90 
I< hate nsesicaiossieannrssncsiiuliiedecateapetaiwiadseeaatiicencsisasihdiniihiininiiie 348.55 
Miscellaneous (Sexton Foundation) .................0....:.cccccceeeseeeeeeees 300.00 
RUUAE, OW Baz, TRCMITS ovcnnncccccccccicecnsciccecsescsciccess $2,946.70 
EXPENDITURES: 
SED. icanictcsiteeiurnieinrnniinctoninesenshemeiseibbiaecepnlcimaainaniabieaaiiide Gal $ 131.80 
TES REEL AES. 1,874.40 
| AAMT RES TTR ARNT 117.89 
I 1s a Ceca gael cian Adealossentsabbianaheiim cuakainianiaeeniaia 52.00 
I -aecltcioespaansestdpeten ese apisanen pena tieentenemnannamiteaitaacaniSan 65.43 
a hatte iieib ceaiieasvsnsinoeniccsiceieieocapneientaacbnesaaentieaianpaaltie 130.00 
III. vishstiniccanietnie lchseneecinconraianiscensionieaiabeniaabliinnitah 171.62 
I a pac dala ame teen ee ee 16.59 
Toran OF ALL EXPENDITURES ...................000000... $2,559.73 
STATEMENT OF CASH ACCOUNT: 
Balance of cash at beginning of year ooo... $2,504.05 
a I icant ss Sanieieeiesnvesieensboelainaiede 2,946.70 
Se Oe Sy Te I I secs in secsccinnesivrnsnscicsticomenennn 5,450.75 
ee I CF IE cicciecinscisissinsncinnsciinssinnieeninigtcnidant 2,559.73 
Balance of cash at end of year (checking account) ........ 2,891.02 
Rae 2,655.23 
SITTIN: ccsenitsstsnnsnddebinisanandadalesmuibasaetadiemabaniaieataman aici $5,546.25 


Audited by: Ladley Husted and Jacques Rappaport. May 10, 1956 
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VIRGINIA JOURNAL OF SCIENCE 
ACCOUNTS RECEIVABLE 
MAY 10, 1956 
Dombrower Advertising Agemcy ..................0.cccccecescscseeseseeeeseseeees $ 24.90 
April, 1956 Issue 
i cic ca cdiinpeccieasenisoanctipaaaishaomiatansicchs 24.90 
April, 1596 Issue 
Semmens TN CII isan sss cnssnscesenssnscessressnenicezeennes 58.80 
January and April, 1956 Issues 
| a a cc usa anise alvin 2.55 


Subscription—Armed Forces Med. Lib. 


I xcccrecciceatinbcucicdadamerenen $111.15 








Audited by: Ladley Husted and Jacques Rappaport. May 10, 1956 
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REPORT OF JAMESTOWN EXPOSITION COMMITTEE 


By letter of November 3, 1954, President Foster appointed William 
G. Guy, Horton H. Hobbs, Jr., and the undersigned as a “committee to 
meet with the Jamestown Celebration Committee and explore the ave- 


nue of cooperation between this group and the Virginia Academy of 
Science.” 


In May 1953 the chairman presented a report to the Long Range 
Planning on a meeting with Mr. Parke Rouse, Jr., Executive Director of 
the Virginia 350th Anniversary Commission. Four possible aspects of 
cooperation with the Jamestown Celebration Committee were consid- 


ered: 


1. Put attractive jacket on copies of the James River Monograph 
and sell the volumes at the Exposition for $2.50 - $3.00. 


2. Issue a special Jamestown Celebration number of the Virginia 


— of Science. It would be for sale during the year of the cele- 
ration. 


3. Develop appropriate exhibits in conjunction with other exhibits 
devised by the Jamestown Committee. 


4. Hold a special Academy meeting during the Celebration year. 


The Special Committee decided that item 4 would be impractical 
and recommended no further consideration of it. Mr. Rouse was en- 
thusiastic about the possibility of participation by the Academy in the 
Celebration and at a Nater date wrote, “I gave our Commission a resume 
of our brief discussion when it met here last week, and I want to report 
that considerable interest and enthusiasm was shown. We hope you will 


be able to go through with all your plans, and we'll be glad to do any- 
thing we can to help you.” 


On June 19, 1955, President Flory appointed the above Survey 
committee as an Academy Committee to “carry out the recommenda- 
tions made to the Long Range Planning Committee in May. Stow was 
requested to arrange for the design and printing of a jacket for the 


James River Monograph and Hobbs was asked to develop the special 
issue of the Journal. 


At the conference with Mr. Rouse, the Special Committee was in- 
formed that details concerning exhibits at the Festival had not been 
determined and that in all probability space would be at a premium. 
In March 1956 Dr. Guy consulted Mr. Rouse about Academy participa- 
tion in exhibits and was informed that, “In view of our limited exhibit 
space, and the fact that the governments of Great Britain and the Com- 
monwealth of Virginia are to provide the two principal exhibits, I can- 
not at present see opportunity for the Academy to participate in this 
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manner. Should we need your help with the Virginia exhibit, however, 
I will let the Academy know through you.” At a later date Mr. Rouse 
suggested to President Flory that the Academy develop its exhibit at 
Williamsburg, possibly at the College of William and Mary. After con- 
sideration of these facts it is recommended that the Academy not attempt 
to develop exhibits for the Jamestown Festival. 


Dr. Hobbs has made excellent progress in the organization of ma- 
terial for the special issue of the Journal of the Virginia Academy of 
Science. The issue will be composed of five chapters on the following 
topics: History of Science in Virginia by Ivey F. Lewis, Fisheries by 
J. I. McHugh, Geology by Arthur Bevan, Indians by Bruce D. Reynolds, 
and Medicine by Sidney S. Negus. An appropriate cover is being de- 
signed for the Special issue. 


Arrangements have been made with an artist in Richmond for the 
design of the jacket for the volume on the James River Basin, in keep- 
ing with the spirit of the Jamestown Festival and the Monograph. 


Marcetius H. Stow, Chairman. 


REPORT OF THE SPECIAL COMMITTEE ON ACADEMY INCOME 


This committee was directed to investigate sources of revenue avail- 
able to the Academy. A full report is recorded in the Minutes of the 
meeting of the Council, May 10, 1956. Its conclusions are as follows: 


(1) The largest potential for increased income lies in an increase 
in business memberships. A concerted and organized campaign to ob- 
tain such memberships should bring in a good return, judging by the 
past experience of the Finance Committee. If a large increase in in- 
come is desired the committee recommends such an effort. 


(2) A real effort to increase the number of sustaining and contribut- 
ing members might be made. This could conceivably increase our in- 
come by $1000. We recommend that this be tried. 


(3) The committee is sharply divided over the desirability of rais- 
ing dues. No increase of more than $2000 could possibly be netted in 
this way, if dues were raised to $5.00. This step is not recommended. 


Considering the present financial situation of the Academy, the com- 
mittee feels no sense of urgency in embarking upon any of the three 
steps above. 


I. G. Foster, Chairman. 
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REPORT OF THE MEMBERSHIP COMMITTEE 
For the calendar year 1956 new members were obtained as follows: 


Regular members ..... 
I sien ss vaortacinespstoniitinmesidititinet telateabaateatiieioeite 20 


ER nen DrTAT Eevee Strer eats eee ai EE eT 4 
NS coo hope ae 74 
Losses for the calendar year 1955 (all classes) were: 
OT ONT TRE 78 
Student members ... ee eee eRe ie Pewee ll 


As of April 1, 1956, the membership of the Academy was made up as 
follows: 


sinensis htaccal 734 
I TE et AT EAE LOE 13 
I INS ssisshsecschessiievnr biebenbbnienceystceananielaliieiaien 50 
ch ec cdelisdasivospapdnibgainaciae 30 
Life or honorary members, and Patrons ..................:ccc00+ 14 
he REIN 3 ee Oe SSE iced ea ents ee nes 50 
SEED pease Ree neers gr 891 


Rosert F. Trurrtr, Chairman. 
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PROCEEDINGS 1955-1956 


MINUTES OF THE 
SECTION OF AGRICULTURAL SCIENCE (1) 


R. W. Encte, Blacksburg, Chairman 
P. M. Reaves, Blacksburg, Vice-Chairman 
J. W. Mwyerre, Jr., Richmond, Secretary 
Cant W. ALLEN, Blacksburg, Section Editor 


FRIDAY, MAY 14, 1956 — 9:00 A.M. —- EMPIRE ROOM, 
JEFFERSON HOTEL 


1. Moisture RELEASE CHARACTERISTICS OF VIRGINIA TYPE PEANUTS 
On DryInc. 


D. L. Hallock; Virginia Agricultural Experiment Station, Holland. 


A study of the miosture release characteristics of peanuts was con- 
ducted in an attempt to find ways of eliminating inconsistent variations 
in results from ut experiments. Several temperature levels were 
investigated as bases for expression of results because peanuts, par- 
ticularly shells, are very hygroscopic and a definite and reproducible 
basis is essential. 


Unshelled peanut samples of similar moisture content at the start of 
the experiment were placed in a forced draft oven, one new lot with 
each increase in temperature, and heated to constant weight at 9 dif- 
ferent temperature levels over an 18-day period. In each case over 
a range of 110° to 210°F., the samples followed the same drying curve 
as those previously or subsequently placed in the oven. No loss in weight 
occurred on prolonged heating at any of the temperature levels, after 
initial equilibrium. 

In another experiment, 10 lots of shelled and unshelled peanuts 
varying in initial moisture content were heated to constant weight at 
150° and 190° F., and then dried at 266°F., according to the A.O.CS., 
Official Method Ab2-49. Peanut shells at equilibrium at 150° and 
190° F. retained slightly more moisture (266°F. basis) than did the 
kernels, whether or not the samples were shelled prior to ing. The 
difference between the moisture content of the shells and the kernels, 
however, was much greater at higher moisture contents. Hence in 
grading peanuts, shelling percentages and related data are influenced 
appreciably by variations in moisture content. 
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2. A Cover Crop Stupy IN SOUTHWESTERN VIRGINIA. 


A. H. Allison and D. L. Hallock; Smith-Douglass Co., Inc. 
and Virginia Agricultural Experiment Station. 


Peanut yields were not influenced appreciably by either rye grass 
or crimson clover cover crops. The application of fifteen pounds of 
nitrogen per acre under peanuts after rye grass resulted in a slight 
decrease in per cent of sound mature kernels. Removal of the cover 
crop forage prior to plowing had no effect on yield or grade of peanuts. 


The highest yields of corn were obtained where sixty pounds of 
nitrogen per acre were plowed under with crimson clover. Corn pro- 
duction following crimson clover and without supplemental nitrogen 
was approximately equivalent to plots having no cover crop but on 
which sixty pounds of nitrogen were plowed down prior to planting. 
Corn following rye grass produced lower yields than where it followed 
crimson clover or no cover crop. 


Crimson clover yields were considerably higher planted after corn 
than after peanuts whereas little difference was noted in rye grass yields. 


Greater response to treatments would, in all probability, have been 
obtained on soils having a lower fertility level. 


3. Errect or Lime on Rock PHOSPHATE AVAILABILITY. 
W. W. Moscher; Virginia Agricultural Experiment Station. 


The effect of three forms of lime on the availability of row rock 
phosphate to two crops, alfalfa and millet, was studied on two soil types, 
Wellston fine sandy loam and Davidson clay loam, in the greenhouse. 
Changes in soil properties associated with liming, including pH, ex- 
changeable bases, base exchange capacity, and percentage base satura- 
tion were also determined. Lime reduced the availability of rock phos- 
phate to both millet and alfalfa but yields of the latter on Wellston 
were nevertheless increased by the use of lime, apparently due to the 
benefits of lime to alfalfa outweighing the reduction in availability of 
the rock phosphate. 


4. A PracricaL Fietp DETERMINATION FOR NITROGEN CONTENT OF 
ANHYDROUS AMMONIA FERTILIZER. 


Maurice B. Rowe; Virginia Department of Agriculture. 


This method was adopted for use by Virginia Fertilizer Regulatory 
inspectors and represents the result of numerous field trials and con- 


sultations with producers of Anhydrous Ammonia and State Fertilizer 
Control Officials from other States. 


Equipment recommended.—Ammonia respirator, rubber gloves, pyrex 
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glass cylinder graduated at 100 ml. with nipple graduated to 1 ml. in 
1/10 subdivisions, couplings and reducers ranging from 1/4 to 1 1/2 
inches, a 14 inch pipe wrench and several crescent wrenches, a 1/2 gal- 
lon bucket, several rubber stoppers with everflow glass tube in center 
and a cone shape funnel with 1/4 inch opening for passage of NH, to 
cylinder and to which is attached necessary fittings for connecting to 
source of NH,. 


Procedure (Operator wears rubber gloves and ammonia respirator 
when exposed to NH;).—Make connection between storage tank out- 
let and sampling equipment with proper couplings and reducers. Check 
all equipment for leaks and open valves for flushing out equipment. 
After rapid flushing, close valves until ready to collect sample. Collect 
sample by withdrawing liquid ammonia into pyrex cylinder up to 100 
ml. mark. Place rubber stopper into open end of pyrex cylinder quickly 
and place tube end of cylinder in water bath. Vapor ammonia will boil 


off through hole in stopper. When all liquid is boiled off, operator ob- 
serves residue left which is measure of degree of purity. 


5. FULFILLMENT OF FuTuRE NEEDS OF AGRICULTURAL SCIENTISTS. 
Edwin Cox; Virginia-Carolina Chemical Corporation. 


Requirements for Agricultural Scientists in future years exceed avail- 
able supply. This deficit is common also to other fields of physical and 
life sciences and engineering professions. This condition is our infirm- 
ity which Soviet strength threatens more seriously than by competition 
in weapons. The Agricultural Research Institute, an agency of the 
National Research Council, is seeking means of correcting this status. 
It has no immediate answers. The ARI, Agricultural Board, National 
Research Council, and National Academy of Sciences organizations are 
reviewed. Dhiverse scientific groups represented are cited. 


The need for increased scientific personnel is not limited to a single 
science or discipline. Current competition, uncontrolled, is creating 
confusion. With shortage in supply, there is the risk of lowering 
standards so that the deficiency may be in quality as well as quantity. 
The problem is not one of a separate segment of “Agri-industry’—it in- 
volves education, scientific agencies, agriculture and industry and our 
national welfare. No single group can solve the problem. Recruitment 
is a duty of all engaged in Agricultural Science, and one which cannot 
be delegated. It requires the individual effort of all. Assistance and 
advice of the Agricultural Science Section of the Virginia Academy of 
Science is besought. 
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6. PossrsteE Errects or OASI' on AGRICULTURAL RESOURCE USE AND 
NEEDED RESEARCH. 
W. L. Gibson, Jr., Virginia Agricultural Experiment Station. 


The impact of the old-age retirement and survivors benefits insur- 
ance program (OASI) upon agriculture will have its principal influence 
upon farm land tenure and conservation. 

Many landlords may change their rental arrangements to permit them 
to participate in the retirement program through their farm businesses. 
After coverage is accomplished, they will shift back to a leasing ar- 
rangement. Undoubtedly, these shifts will increase the instability in 
our tenure system, and they could be a source of considerable mis- 
allocation of resources in agricultural production. Research will be 
needed to determine remedial measures to minimize the disruptive effects. 

OASI will discourage conservation through the increasing tax rate 
between 1955 and 1975, and through attempts of farmers to increase 
income in the years just previous to their 65th birthday in order to 
qualify for maximum benefits. Both factors will increase farmers’ pref- 
erences for present income over future income. 


Perhaps the most important need for research is to determine the 
effect of OASI on the rate of capital accumulation in agriculture. It ap- 
pears that collection of taxes from young people for payment of bene- 
fits to retired people and from people among the high-income groups 
for benefit payments to those in the low-income groups will reduce 
capital accumulation. 


7. CoMPETITIVE RELATIONSHIPS BETWEEN CORN AND SOYBEANS FOR USE 
OF LAND IN VIRGINIA. 


Carl W. Allen; Virginia Agricultural Experiment Station. 

For profit maximization, farmers’ decisions on which of several in- 
dependent competitive crops with constant rates of substitution to pro- 
duce should be based on product substitution and price ratios and on 
per acre costs of production. Relevant resource substitution rates in 
crop production have been inadequate for making rational decisions. 

A sample of farms having one or more fields of Sassafras or Rumford 
soils planted to corn or soybeans were surveyed in 1954. Restrictions 
placed on the sample to provide homogeneity included: variety planted 
must have been on recommended list, corn to be for grain, soybeans 
to be harvested for beans, drilled in rows and not following another 
harvested crops in 1954, only tractor power used (no team), and a 
minimum size placed on the field. 

Specific input data were collected relating to (a) land preparation, 
planting, cultivating and harvesting, (b) disease and insect control, (c) 
depth and time of planting, (d) rate of planting, and (e) soil productiv- 


1OASI refers to the Old-Age erent and Survivors Benefits Insurance Program of 
the Social Security Administration, U. S. Department of Health, Education and Welfare. 
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ity and fertility measurement and maintenance. Costs directly asso- 
ciated with each enterprise were obtained. These were separated from 
fixed costs. Separate estimates have been derived of the “break-even” 
price between corn and soybeans for the two contrasting soils. On the 
Sassafras soil with corn at $1.20 per bushel, preliminary estimates indi- 
cate that soybeans must be slightly over $3.00 per bushel to be as 
profitable as corn. The figure for Rumford is about $2.20. 


8. EFFICIENCY STUDY OF PIPELINE AND CONVENTIONAL MILKING 
SYSTEMS. 


Paul M. Reaves and Wm. E. Blalock; Virginia Polytechnic 
Institute. 


The pipeline system of milking consists of a vacuum pipeline to 
which standard milking equipment is attached. This glass pipeline car- 
ries the milk into the milk room and releases it into cans or a bulk cool- 
ing tank. 


The pipeline may be installed in a milking parlor or in a conventional 
dairy barn. In-place-cleaning procedures have been developed. 


A pipeline system was installed in a 56 cow dairy barn at VPI in 
July 1954. Prior to its installation two men operated two milker units 
each and a third man carried the milk to the milk room. 


After the pipeline installation the two men operate two units each 
and the pipeline carries the milk. Under these conditions the pipeline 
system requires the same amount of time for actual milking, but with 
one less man. Thus, one-third of the labor is saved. For the entire 
milking operation, including assembling, disassembling and cleaning, 
there was a saving of 22 per cent in man hours. 


9. A CoMPARATIVE CaAsE Stupy oF Two Systems or Darry BARN 
OPERATIONS. 


R. Lee Chambliss, Jr., Virginia Agricultural Experiment Station. 


To determine the relative labor requirements of the chore work, 
under winter conditions, and the relative capital requirements, in a con- 
ventional stanchion barn and in a milking parlor-loose housing arrange- 
ment, data were collected in December and January from two dairy 
farms in Virginia. 


The stanchion barn housed 126 cows, of which 107 were milked 
with conventional milking machines. All cows were hand fed in the 
barn. Three men were required in the chore work. 


In the other system 160 cows were loose-housed and largely self- 
fed. Of these 125 were milked in a six-stall walk-through pit-type milk- 
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ing parlor by two men using a pipe-line milking system. In this set-up 
two men cared for more cows than three men in the stanchion barn. 


In the stanchion barn the total labor requirements for chore work 
were 17.5 man-minutes per cow milked per day, whereas in the milk- 
ing parlor-loose housing system the requirements were 10.1 man-minutes, 
or a saving of 42% in labor requirements per cow milked. The invest- 
ment in facilities for the latter system was about $200 per cow milked, 
as against $400 to $600 for comparable facilities in the stanchion barn. 


10. How Goop Are SLAUGHTER CATTLE AND CALVES CONSIGNED TO 
SOUTHERN AUCTION MARKETS. 


Roy G. Stout; Virginia Agricultural Experiment Station. 


Preliminary results of a study conducted jointly by the states of Ala- 
bama, Georgia, Louisiana, South Carolina, Tennessee, Virginia, and West 
Virginia showed that 45% of all slaughter cattle and calves sold at the 
32 southern auctions in the study were of beef type breeding. Dairy 
animals composed 15% of the total sales of slaughter cattle and calves 
and mixed breeding accounted for 32% of all sales. Brahman breeding 
accounted for the remaining 8%. 


The distribution of all slaughter cattle and calves at the auctions 
studied during selected periods of 1953-1955, by market classes, re- 
vealed that 17% of all animals were veals, 24% slaughter calves, 24.2% 
steers, 15.4% heifers, and 19.4% cows. 


For the purposes of analysis, the region was sub-divided into 4 areas. 
Area III was composed of 4 markets in Virginia, 3 in West Virginia, 
and 1 in Tennessee. The average grade of veal calves (on the basis 
of the standards of the United States Department of Agriculture) was 
High Commercial. Sixty-two percent of all veals were sold in Area IIL. 
The average grade of veals for Area II] was Low Good. The average 
grades of the other market classes for the region were as follows: slaugh- 
ter calves, High Commercial; steers, Low Commercial; heifers, High 
Utility; and cows, Medium Cutter. 


11. Breepinc Frost Harpy PEACHES AND NECTARINES FOR VIRGINIA. 
George D. Oberle; Virginia Agricultural Experiment Station. 


Frosts and freezes during the peach blossoming seascns of 1949, 
1950, and 1953 destroyed most of the crop on trees of peach and nec- 
tarine in the variety testing orchard of the Virginia Agricultural Ex- 
periment Station. A wide range of variability in response to the freezes 
was observed. The ability of some varieties to withstand the effects of 
freezes suggested that breeding for this characteristic might result in 
production of frost hardy commercial types of peaches and nectarines. 
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All crosses made since 1951 have involved at least one hardy parent. 
The seasons of 1954 and 1955 gave opportunity to evaluate seedling 
peaches and nectarines on the basis of their response to frosts and severe 
freezes. These observations indicated beyond question that ability to 
withstand blossoming season frosts is of a hereditary nature and can be 
transmitted to succeeding generations. Approximately 75 seedlings hav- 
ing a high degree of frost resistance were selected in 1955 for propaga- 
tion for further testing on the basis of their desirable fruit characteris- 
tics. These seedlings had been selected in 1954 for further study on 
the basis of superior fruit characters and heavy yielding ability. 


12. THe Errect or Mo.Lasses SUPPLEMENTATION ON THE DIGESTIBILITY 
AND CONSUMPTION OF PASTURE HERBAGE BY GRAZING ANIMALS. 


W. A. Hardison and J. T. Reid; Virginia Agricultural Experi- 
ment Station and Cornell University Agricultural Experiment 
Station. 


In order to study the effect of molasses supplementation to grazing 
animals a short-term test was conducted during the 31-day period from 
August 25 to September 25 in which forage digestibility and consump- 
tion of animals grazing pasture with and without molasses supplement 
were compared. The pasture consisted largely of birdsfoot trefoil with 
some Kentucky bluegrass. Five Holstein heifers composed the group 
receiving molasses in addition to pasture while 4 Holstein heifers and 
one Holstein steer were allotted to the group allowed pasture as the 
only source of nutrients. The molasses was group fed, ad libitum, and 
the amount consumed was measured daily. The digestibility and amount 
of forage consumed were estimated by indicator techniques. It was 
observed that the ingestion of molasses did not appreciably affect the 
digestibility of the herbage dry matter; however, it did result in a 
marked reduction in the amount of pasture herbage consumed. 


13. Some CHEMICAL CHARACTERISTICS OF SHEEP AND Goat FIBERs. 


Lubow A. Margolena; Animal and Poultry Husbandry Research 
Branch, United States Department of Agriculture. 


In conjunction with other studies on the influence of season on skin 
and fiber follicles, representative samples of wool of Merino and Hamp- 
shire sheep and hair of Toggenburg goats were tested periodically 
throughout a whole year at Beltsville, Maryland, for moisture content. 
Simultaneously hydrogen ion concentration and ammonia nitrogen con- 
tent were determined in aqueous solutions. 

Certain species and sex differences were found to exist between 
these animals as follows: 


1. Goats’ fibers showed a lower pH, average 6.5, and contained 
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more ammonia nitrogen, average 200 ug/g, as compared to those of 
sheep, 7.75 and under 75 g/g respectively. Variability in pH was 
higher in sheep than in goats. 


2. Variability in water content was higher in Merino sheep than 


in Toggenburg goats. Hampshire wool carried a greater percentage of 
water than Merino wool, namely 12.0% as compared 9.2%. 


3. In both Merino and Hampshire sheep, the wool of ewes 10.2% 
and 12.8% respectively, carried more water than rams’ wool, 8.1% and 
11.1%, respectively. 


14. Errects or HEXACHLORONAPHTHALENE ON VITAMIN A METABOLISM 
IN THE Rat. 


G. E. Bunce and R. W. Engel; Virginia Agricultural Experiment 
Station. 


In vivo studies were undertaken to investigate the effects of hexa- 
chloronaphthalene on vitamin A metabolism and carotene conversion in 
the rat. It was found that dietary hexachloronaphthalene would accelerate 
the appearance of vitamin A deficiency symptoms in weanling rats on 


a vitamin deficient diet without specifically destroying the stores of the 
vitamin in the liver. 


The rate of carotene conversion was markedly lowered when hexa- 
chloronaphthalene was included in the diet. This decline in conversion 
rate appeared to stem from some metabolic malfunction other than a 
lack of available bile salt. In contrast, hexachloronaphthalene did not 
noticeably interfere with the mechanisms involved in the absorption and 
storage of a single oral dose of vitamin A palmitate. 


15. BEAN SEED TREATMENT TRIALS IN EASTERN VIRGINIA. 


T. J. Nugent and R. N. Hofmaster; Virginia Truck Experiment 
Station, Norfolk. 


Numerous trials have been made with various fungicide-insecticide 
combination seed treatments on snap and lima beans for the prevention 
of seed decay and/or injury by soil insects. The effects of time in stor- 


age and storage temperatures on treated seed were also studied. Seed 
treatments were applied as a slurry. 


When seed-corn maggots were a factor, insecticides used alone gave 
increased stands and yields compared to the untreated seed, but their 
performance was enhanced when combined with fungicides. Some re- 
sponse was noted when fungicides were used along on lima beans but 
not with snap beans. In most of the trials combination treatments 
increased stands and yields compared to treatments in which the ma- 
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terials were used separately, or where no treatment was applied. Fungi- 
cide combinations with aldrin, dieldrin or heptachlor gave better results 
than combinations with lindane. In this respect no differences were 
evident between the fungicides Arasan SF-X and Orthocide 75. The 
various treatments had no detrimental effect on seed stored for two to 
three months and gave results similar to treatments made just prior to 
planting. However, dieldrin was superior to aldrin, heptachlor, or lindane 
when the treated seed was stored for one year prior to planting. Storage 
temperatures ranging between 45° and 100°F. for a period of three 
months had little effect on the germination of snap bean seed, but the 
100°F. temperature reduced the germination of lima bean seed consid- 
erably. This high temperature also resulted in loss of some of the in- 
secticides, particularly lindane, aldrin and hepachlor. 


16. Some INFLUENCES oF Som. MoisturE, DATE OF SAMPLING, FER- 
TILIZER, AND CROPPING ON CERTAIN Sor. TEsTs. 


E. M. Dunton, Jr., Virginia Truck Experiment Station. 


The purpose of this study was to determine the influence of the 


above factors on the soil tests for pH, a a potassium, nitrate 
nitrogen and salt concentration, in the surface and subsoil of a Sassafras 
sandy loam. The surface soil samples were taken at two week intervals 


and the subsoil samples every two months. 


Soil moisture in the surface soil varied markedly with dace of sam- 
pling and most in the summer time. The percent moisture was greatest 
on the cover crop side in winter and on the no cover side in summer. 


The pH of the surface soil was lowered by the added fertilizer and 
by the presence of soluble salts as indicated by the nitrate and salt con- 
centration. The percent soil moisture at time of sampling did not ap- 
preciably influence the soil reaction. The nitrate nitrogen and soluble 
salt content of the surface soil increased with fertilizer and was much 
lower on the cover crop side. The levels.on all treatments were mark- 
edly lowered in winter time by the flushing effect of rainfall. This is 
shown by the nitrate-nitrogen content of the subsoil samples. The phos- 
phorus level changed very little with any of the treatments, while the 
potassium level fluctuated markedly with fertilizer. 


17. Review oF Puant-Parasiric NEMATODES FOUND IN VIRGINIA 
Durinc 1955. 


A. M. Somerville, Jr., and V. H. Young, Jr., Virginia-Corolina 
Chemical Corporation, Richmond. 


During 1955, plant and soil samples from many sections of Virginia 
were examined. From these samples, nematodes of fourteen of approxi- 
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mately twenty-three known plant-parasitic genera were isolated and 
identified. The preliminary data accumulated indicate that the scope 


of the nematode problem is of sufficient importance to warrant a sys- 
tematic survey. 


BusINEss MEETING 


The annual business meeting was held at the close of the session, 
May 11, 1956. The nominating committee composed of S. F. Thornton, 
Chairman; Lawrence I. Miller and Rodney C. Berry, presented the fol- 
lowing nominees for 1956-57: Chairman, P. M. Reaves; Vice-Chairman, 


James W. Midyette, Jr.; Secretary, A. H. Allison; Section Editor, C. W. 
Allen. 


The report of the nominating committee was accepted and those 
nominated were elected for next year’s officers. 


The desirability of interesting 4-H and Vocational Agriculture students 
in becoming affiliated with the Junior Academy was discussed. 


It was 
recommended that this matter be investigated. 
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MINUTES OF THE SECTION 
OF 
ASTRONOMY, MATHEMATICS, AND PHYSICS 


J. Gorpon Stipe, Jr., Chairman 
MELvin A. PrtTMan, Secretary 
Frank L. Hererorp, Section Editor 


FRIDAY, MAY 11, 1956—9:00 A. M.—FLEMISH ROOM 
JEFFERSON HOTEL 


1. PERMEABILITY TENSORS FOR THE PROPAGATION OF TE AND TB MopEs 
IN Rounp WaAvE GulmDEs. 


Edward F. Turner, Jr., and Nicholas Karayianis'; George 
Washington University. 


An attempt is made to derive the most general form of the micro- 
wave permeability tensor of a magnetic material which will allow the 
propagation of a TE (or TB) mode in a wave guide of arbitrary cross- 
section filled with the material. 


The derivation proceeds from Maxwell's equations. In order to ob- 
tain a solution, the following assumptions are made: 


(1) The material has a scalar permittivity. 


(2) The microwave permeability tensor of the material has an 
inverse, and the tensor components are independent of the 
coordinates. 


(3) Taking the z-axis as the direction of propagation, then all 
wave components other than E,, and all their derivatives are 
non-zero. 


The most general form of the microwave permeability tensor which 
will give a non-trivial wave equation for the propagation of a TE mode 
under these conditions is found to be: 
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as the most general form of the tensor which will allow a TB mode. 











1. Now at Diamond Ordinance Fuze Laboratory, Washington, D. C. 








262 THE VIRGINIA JOURNAL OF SCIENCE [ September 


2. | TRANSVERSELY MAGNETIZED FERRITE Rops 1N CrrcuLAR WAVEGUIDE. 
Nicholas Karayianis; Diamond Ordnance Fuze Laboratory. 


Some experimental studies of the birefringent phenomena of ferrite 
rods in circular waveguide are discussed in this paper. These phe- 
nomena were investigated experimentally at 9.375 kmc/sec in standard 
15/16 inch and reduced circular waveguide. Measurements of insertion 
loss and phase shift were made as functions of length and diameter of 
the ferrite rods for two fixed sizes of circular waveguide. Also, similar 
measurements were made as a function of the diameter of reduced cir- 
cular waveguide completely filled with ferrite, and two representative 
size diameters were investigated varying the frequency from 9.0 to 
10.0 kmc/sec. It was found that the = Ti shifts produced by ferrite 
in reducer circular waveguide are much larger than those produced in 


standard 15/16 inch guide and that the cutoff effects in reduced guide 
further enhance the phase shifts. 


3. SCATTERING OF POLARIZED NEUTRONS. 
Frank L. Hereford; University of Virginia. 


If polarized neutrons are scattered by a nucleus for which the 
neutron-nucleus interaction involves spin-orbit coupling, a right-left asym- 
metry appears in the angular distribution of scattered neutrons’. If 
the —_ of the spin-orbit term in the scattering potential is known, 
this right-left asymmetry can be used to determine the degree of polari- 
zation of the incident neutrons. Similarly, if the degree of polarization 
of the incident neutrons is known, the right-left asymmetry yields in- 
formation about the spin-orbit effects for a particular scatterer. These 
effects can be described quantitatively and form the theoretical basis of 
the results presented in the following paper. 


4. EXPERIMENTAL RESULTS, POLARIZATION OF D-D NEuTRONS. 


B. McCormac, M. Steuer, C. Bond, and F. Hereford; University 
of Virginia. 


The polarization of the d(d,n)He® neutrons as a function of incident 
deuteron energy and angle from the deuteron target has been investi- 
gated. The right over left asymmetry of the neutrons scattered from C” 
was taken simultaneously by two counters. This C™ scatterer was used 
at an angle which gives 100% efficiency in detecting polarized neutrons. 
A collimator of wedges of H,O plus H,BO, plus Pb schielded the 1” by 
1” by 1/4” stilbene crystals from the neutron beam. From the measured 
right over left asymmetry the polarization was computed. Reasonable 





2. J. Schwinger, Phys. Rev. 69, 681 (1946). 
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agreement was obtained with the theoretical calculations made by Blin- 
Sotyle’ and Firez*. A polarization of 10.6% at 6, of 53° was ob- 
tained for 600KEV incident deutrons. These polarized neutrons were 
then scattered from zirconium and carbon to determine the polarization 
as a function of scattering angle. For carbon, in agreement with Meier 
et al’, a Sin 6, dependence was observed. Incomplete results on zir- 
conium indicate some like a Sin 40, dependence. 


5. THe PRODUCTION AND SCATTERING OF POLARIZED ELECTRONS. 
William G. Pettus; University of Virginia. 


An investigation has been carried out in order to determine whether 
or not the polarization of electrons by nuclear single scattering is pre- 
dicted correctly by the Mott theory. A double scattering experiment 
was carried out in which a partially polarized beam of electrons was 
produced by the first scattering as evidenced by an azimuthal asym- 
metry in the distribution of the second scattered electrons. 


These experiments have been carried out in the energy range from 
80 to 200 kilovolts and for scattering angles of 60, 90, and 120 degrees. 
The degree of polarization produced by scattering from gold foils 
(0.16™*/.m°) was determined relative to that produced by scattering 
from aluminum (1.8"*/..°). This procedure of normalizing the ob- 
servations for gold to those for aluminum allowed the effects of instru- 
mental asymmetries to be minimized. 


The results show clearly a polarization effect and its magnitude is 
considered in satisfactory agreement with the theory for energies above 
120 kilovolts. Below 120 kilovolts the measured asymmetries are defi- 
nitely low and seem to follow the trend observed by Ryu. The ob- 
served angular dependence of the polarization asymmetry appears to 
confirm the recent calculations of Mohr and Tassie which indicate 
increased asymmetries for angles larger than 90 degrees. 


6. Sunuicut INTEGRATOR OF WwwE INTENsITY RANGE. 


E. W. Glossbrenner and H. Y. Loh; Virginia Polytechnic 
Institute. 


A moderately priced sunlight integrator which registers the amount of 
light received through the entire length of the day has been designed and 
constructed. 


The detecting element is a photomultiplier tube with ample sensitivity 
to measure early morning and late evening light. As the light changes 


8R. J. Blin-Stoyle, Proc. Phys. Soc. 65A, 949 (1952). 
*M. Fierz, Helv. Phys. Acta. 25, 629 (1952). 
5R. W. Meier, P. Scherrer, and G. Trumpy, Helv. Phys. Act. 27, 577 (1954). 
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during the day, filters of greater or less density are inserted automatically 
into the light path to prevent damage to the tube and at the same time 
to maintain reliability of the measurements. 


Six filters are provided to give a complete coverage of the daily range 
of sunlight intensity, each filter being coupled to a counter recording 
photoelectric charge accumulated at that filter density. 


The phototube is located inside a rotating transparent drum on which 
are mounted the filters. Rotation of the drum in the proper direction is 
initiated by variations of sunlight intensity. Precise positioning of the 
filters and choice of counter is controlled automatically by a specially 


designed commutator assembly. This allows the instrument to function 
unattended. 


7. Ion Source ror 2 Mev ELECTROSTATIC ACCELERATOR. 


J. T. Rogers; Virginia Polytechnic Institute. 


The r-f ion source constructed for the V. P. I. Electrostatic Accelera- 
tor is designed to produce a current of 1.0 ma with a gas consumption 
of 1 cm at standard temperature and pressure. It is a modification of 
the Moak and Thoneman designs. Power for the source and associated 
circuits is provided by a 500 watt permanent magnet alternator. Con- 
struction problems and design criteria will be discussed. 


8. DrEsIGN AND CONSTRUCTION OF A MAGNETIC ANALYZER FOR THE V.P.I. 
ELECTROSTATIC ACCELERATOR. 


David W. Oliver; Virginia Polytechnic Institute. 


Nearing completion at V. P. I. is a ninety degree magnetic analyzer 
which is to be used in conjunction with the V. P. I. electrostatic acceler- 
ator to analyze the accelerator beam, to aid in focusing the beam, and 
to serve as part of the beam energy measuring system and as a part of 
the beam energy control system. The magnet is the double-focusing, 
non-uniform field type designed to deflect a four MEV deuteron beam 
in a sixteen inch radius. Power for the magnet is supplied by a 6.5 kilo- 
watt amplidyne controlled motor-generator set. 


9. VotTacGeE ConTROL oF THE V. P. I. ELECTROSTATIC ACCELERATOR. 
George L. Ball; Virginia Polytechnic Institute. 


Under construction in the Department of Physics at Virginia Poly- 
technic Institute is a voltage control system for the nuclear accelerator 
which utilizes corona feedback. An aluminum slit box using tantalum slits 
collimates the particle beam and analyzes it according to energy. The 
signal received from the slit jaws is electronically amplified and fed to a 
corona discharge system inside the tank of the accelerator. The accelera- 
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tor electrode voltage is stabilized by an automatic change in the corona 
current when fluctuations occur in the beam energy. 


10. Some REMARKS ON THE DIAGONALIZATION OF MATRICES IN QUANTUM 
MECHANICS. 


S. Olanoff; Virginia Polytechnic Institute. 


The eigenvalue problem is considered and three avenues of approach 
are reviewed: the solution of quantum mechanical operator equations 
(such as the Schrodinger equation); the matrix method that leads to the 
secular equation and its solution; and the evaluation of the eigenvalues 
directly from the diagonal form of the operator matrix. It is pointed out 
that the direct evaluation of the eigenvalues from the diagonal form of 
the operator matrix is a relatively cumbersome procedure. Thus the real 
value of diagonalizing the matrix does not lie in its direct use for finding 
the eigenvalues. In the view of the author, this point should be made 
explicitly in the instruction of graduate students who are encountering 
the matrix formulation of quantum mechanics for the first time. The 
value of the diagonalization procedure for quantum mechanics is then 
discussed. 


11. THe DistriBuTION oF IONIZATION ENERGY Losses OF Mu MESONS 
IN ARGON. 


T. E. Gilmer, Jr.’, Robert Mace, E. D. Palmatier; University of 
North Carolina. 


Studies of the ionization energy losses of relativistic cosmic ray 
mesons have been made using a specially constructed proportional counter 
with argon gas at pressures up to 80 atmospheres. Standard Geiger 
counter telescope techniques were used to restrict the meson path length 
and to define the meson energy groups. The pulses produced by indi- 
vidual mesons were amplified and analyzed on a forty-channel pulse- 
height analyzer of special design. The distribution of the pulses was 
observed to become narrower with increasing pressure in qualitative 
agreement with theory. This variation of width with pressure is com- 
pared with the theories of Landau, Blunck and Leisegang, and Moyal. 
It is found that the experimental widths fall in between the values pre- 
dicted by the last two theories. 

12. THE PREPARATION AND STRANGE BEHAVIOR OF PSEUDOMONOCRYSTALS 

OF ALPHA-TITANIUM. 


Francis J. Denise and Henry Leidheiser, Jr.; Virginia Institute 
For Scientific Research. 


Commercially pure titanium rods, 1/2” in diameter and 2” long, were 


8R. J. Blin-Stowle, Proc. Phys. Soc. 65A, 949 (1952). 
® Now at Experiment Incorporated. 
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wrapped in foil and sealed in evacuated Vycor tubes. When such rods 
were cycled between 850° and 1200°C. or between room temperature 
and 1200°C., large crystals of the beta-phase were formed at the high 
temperature. On cooling through the transition temperature at 880°C. 
the high-temperature crystal recrystallized to a very highly oriented 
assembly of small crystals of the low-temperature, alpha phase. Since the 
orientation was so high and continued to the boundaries of the original 
high-temperature crystal the term “pseudomonocrystal” is warranted. 
Heating a pseudocrystal in an evacuated Vycor tube at 850°C. for sev- 
eral days resulted in a great change in shape of the cross section, which 
change in shape was discontinuous at the boundary of another pseudo- 
crystal. One type of commercial titanium became severly distorted when 
cycled between 860° and 1200°C. Metallographic and X-ray studies were 
made of the pseudocrystals. 


13. Time or Fuicut ApPpaRATus FoR HiGH ENERGY NEUTRONS. 


P. J. Dolan, P. J. Kenny and H. A. Fincher; University of 
Virginia. 

The apparatus described herein was designed for use in measure- 
ments of angular distributions of scattered neutrons. 15.2 Mev neutrons 
obtained from the H*(d,n)He* reaction were used. A one million volt 
Van der Graaff generator was utilized to accelerate the deutrons. Col- 
limation was performed electronically by counting coincidences between 
neutrons and the recoil alpha particles which were physically collimated. 
This avoided the high gamma background introduced by mechanical 
collimation. The counters were plastic scintillation crystals attached to 
model 6342 photomultipliers. One output of each of these went to a 
fast coincidence circuit, and a second output from each counter went 
through a pulse height discriminating device and then to a slow triple 
coincidence circuit. The output of the fast coincidence circuit furnished 
the third input to the triple coincidence circuit. Thus, the scaler, which 
counted the output of the triple coincidence circuit registered a count 
only when events occurred in both counters within a short time of each 
other and which caused pulses of the desired size. Collimated beams of 
neutrons about 12° wide were obtained. This width was a function of 
the counter size, and could have been made smaller if desired. Times 
of light were measured over paths of 15 cm. and 30 cm. with an 
accuracy of about 5%. These times amounted to 3 x 10:° and 
6 x 10° sec.respectively. 


14. StTanparRD CELL FOR STUDENT POTENTIOMETER. 


F. L. Robeson and J. F. Ryman; Virginia Polyetchnic Institute. 


The mallory mercury-zinc dry cell (RM-1000), widely used as the 
“A” battery in hearing aids, has been found very satisfactory as the 





®Now at Experiment Incorporated. 
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standard cell for students beginning measurements with the potentiometer. 
In each of four laboratories, a single cell of this type has been used 
without replacement for three years. During that time the greatest 
change of emf was from 1.3554 to 1.3392 volts. The temperature co- 
efficient between —1°C. and +30°C. is 0.0001 per 1°C. 


15. Exastic SCATTERING OF 14 MEV NEvtTnRons. 


Patrick J. Kenny, Herbert A. Fincher, Philip J. Dolan; 
University of Virginia. 


In order to study the applicability of the Fesbach, Porter, Weisskopf 
(Phys. Rev. 96, 448 (1954) “cloudy crystal ball” model of the nucleus 
at intermediate energies, the scattering of 15-Mev neutrons by various 
targets was undertaken. This energy was chosen, because it is high 
enough so that compound elastic scattering can be ignored and the ex- 
perimental results more easily compared with the predictions of the 
theory. 


Utilizing the University of Virginia Van der Graaf electrostatic ac- 
celerator as 4 source of accelerated deuterons, neuterons were produced 
in the T(d,n)a@ reaction. “Electronic collimation” of the beam of neu- 
trons was secured by counting only neutrons in coincidence with a’s in 
an arbitrarily chosen direction. The neutron beam so defined was then 
scattered by a target, and the scattered neutrons were counted by a 
neutron detector whose bias was set to reject those neutrons inelastically 
scattered. Gamma rays from inelastic neutron scattering in the target 
were rejected because of their shorter flight time, whereas background 


neutrons: scattered by the walls were rejected because of their longer 
flight time. 


The data obtained for aluminum and lead scatters have been com- 
pared with the original optical model and a few of its subsequent mod- 


ifications. 
16. Posrrron ANNIHILATION IN Ligumps AND SOLDDs. 
S. Berko; University of Virginia. 


17. THe Errects oF TEMPERATURE AND PHASE CHANGE UPoNn 
Postrron ANNIHILATION. 


Hugh S. Landes, S. Berko, and Artley J. Zuchelli; University 

of Virginia. 
Delayed coincidence measurements have yielded an anomalous life- 
time (2.35 4 2) x 10° sec., for positrons annihilating directly in liquid 
helium. No anomalous or long lived component was observed for 
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positron lifetimes in liquid nitrogen, only a short lived component of 
(3.02 + .3)107° sec. 


The observed lifetimes for positrons annihilating in Teflon at liquid 
helium and liquid nitrogen temperatures suggest a deviation from 
linearity for the functional relation between temperature and positron 
lifetimes in Teflon. 


The effect of a phase change upon positron behavior was determined 
by observing the lifetimes for positrons annihilating in the organic 
crystal, naphthelene, throughout the temperature range from 25°C. to 
100°C. The anomalous lifetime was found to increase about the melt- 
ing point of 80.2°C. and to reach a value 2% times its room tempera- 
ture lifetime. Furthermore, the number of positrons annihilating with 
the anomalous lifetime was seen to triple upon passing from the solid 
hase to the liquid phase. These data suggest a strong correlation 

tween positron behavior and disorder of the crystal, i. e., the capture 
cross section for positrons annihilating with the anomalous lifetime 
increases with the disorder. On the other hand, the triplet to singlet 


conversion rate decreases with disorder, thereby giving an increase in 
lifetime. 


18. CONCERNING THE LIQUEFACTION OF HELIUM. 
L. G. Hoxton; University of Virginia. 


In a program of low temperature research the production of the 
temperatures desired and the experimental researches dependent thereon 
are often conveniently considered as two separate undertakings. This 
paper is limited to the former undertaking. The Department of Physics 
in the University of Virginia has been operating a Collins plant for 
liquefying helium (at 4.3°K.) for the last three years. Since appar- 
ently at the present time there is no similar plant in any other academic 
institution in Virginia, it is thought that a brief account of experiences 
with it and of accessories made for it would be of interest locally even 
if not in the realm of discovery. 


19. TEMPERATURE EFFECT 1n G-M CounrTERS. 
Addison D. Campbell; University of Richmond. 


The effect of temperature change in the range from 0°C. to 80°C. 
on argon-alcohol filled G-M counters was investigated. For a counter 
having a good plateau characteristic at room temperature, no effect was 
noted from 2°C. (the condensation temperature of the alcohol vapor) 
to 80°C. At 0°C. the plateau of this counter disappeared. This effect 
may be attributed to the formation of semi-conducting paths between 
the electrodes through the condensed alcohol. 
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Other counters having poorer plateau characteristics exhibited tem- 
perature effects at temperatures as high as 10°C. This is believed to 
be due to air contamination in the counters. 


20. INSTRUMENTATION PROBLEMS IN UNDERWATER EXPLOSION TESTS. 
M. E. Cruser, Jr.; U. E. R. D., Norfolk Naval Shipyard. 


A general description of a program of instrumentation for under- 
water explosion tests against structures is outlined. Various gauges 
and recording methods are described, and problems in obtaining faith- 
ful records are discussed. 


21. TeNstLE STRENGTH OF LiguD HELIUM". 
J. W. Beams; University of Virginia. 


The tensile strength of liquid helium has been measured by a cen- 
trifugal method similar in principal to that used by L. J. Briggs® in his 


classical experiments on the tensile strengths of liquids near room tem- 
perature. 


Preliminary results give the tensile strength of liquid helium be- 
tween 0.3 and 0.5 atmospheres. Below the Lambda point the tensile 
strength also has been measured by a piston and cylinder method. The 


values obtained are in essential agreement with those found by the cen- 
trilugal method. 


22. MECHANICAL STRENGTH OF THIN SILVER Fi_Ms’. 


M. M. Jones, Jr., S. Martinez and A. Stamper; University of 
Virginia. 

The mechanical strength of thin silver films varying in thickness 
from 4 x 10-° cm to 2 x 10-° cm was tested by the bulge technique. The 
silver films were prepared by evaporating silver on a readily dissoluble 
plastic film mounted across one end of a small tubular cylinder. After 
the plastic was dissolved, leaving only the silver film, the cylinder was 
mounted on a nozzle attached to the movable stage of a microscope. 
Air pressure was applied until the film ruptured. From the pressure 
and deflection reading the tensile strength of the silver film could be 
calculated using the equation derived from L. N. Kachanow. 


The results of the experiment showed that the average tensile 
strength gradually increased as the film thickness decreased with cer- 
atin films showing a marked increase in tensile strength. 





* Supported by Office Ordnance Research, U. S. Army and Navy Bu. Ord. 
SL. J. Briggs, J. Appl. Phys. 21, 721, (1950). 
* Supported by OOR. 
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23. Tue Macnetic BALANCE. 
C. W. Hulbert and M. G. Sheffield; University of Virginia. 


The change in position of a small magnetically supported sphere as 
the space around it was evacuated of gas was first noted by Beams’. In 
subsequent work, it has been found that a change in mass of 10-° grams 
can be detected in a sphere weighing 175 micrograms? and that a 
change of 10-11 grams can be detected in a sphere weighing 2 micro- 
grams’. Besides the buoyancy effect in gases, absorption effects were also 
found. The magnetic balance used to obtain the results above is the 
usual type of magnetic support circuit except that the “see signal is 
obtained from light reflected from the sphere into a photomultiplier in- 
stead of the usual tuned grid tuned plate oscillator detector. 


A modification of this balance is being used at the present time ta 
study the properties of liquids. Sucrose solutions (water as a solvent) 
were chosen for the preliminary study of liquids because of the linearity 
between density and concentration. Adsorption effects are found here 
also, and preliminary results show that metallic surfaces adsorb a large 
amount of sucrose. Thus far coating with paraffin has been the only 
method for reducing the adsorption an appreciable amount. 


24. Tensite STRENGTH OF THIN METALLIC Firms at Ligum NirTROGEN 
TEMPERATURE. 


P. B. Price, Jr.; University of Virginia. 


Thin films of silver are electrodeposited on the surfaces of small, 
highly polished cylindrical rotors which have been specially treated to 
reduce adhesion. The rotor is supported magnetically in a vacuum, 
surrounded by a bath of liquid nitrogen, and accelerated synchronously 
by means of a rotating magnetic field until the film bursts and is thrown 
off. From a knowledge of the rotational speed of the rotor at the time 


of film failure, the tensile strength of the film can be determnied, using 


the relation T=p w’* R* — AR 


h 
T=tensile strength R=radius of rotor 
p=density of film A=adhesive force per unit area 
w=angular velocity at time of h=film thickness 


failure 


For films thicker than about 6 x 10-5 cm., the stren is about 
that of bulk silver at room temperature. Thinner films exhibit increas- 
ing tensile strength which is explained on the basis of dislocation theory. 





1 Beams, J. W., Rev. Sci. Instr., 21, 182 (1950) 
* Lotz, W. E., “Magnetic Balance,” Dissertation in Physics; University of Virginia (1953) 


3’ Montague, R. M., “‘Gaseous Adsorption Measurements Using the Magnetic Balance” Thesis 
in Physics, University of Virginia (1955). 
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25. THe COMPRESSION OF CONDENSED Gases TO 20,000 KG/cm’ at 
Low TEMPERATURE. 


John W. Stewart; University of Virginia. 


The previously reported” piston displacement technique for measur- 
ing compressibilities of solidified gases at low temperature has been 
carried up to pressures of 20,000 kg/cm’, and has been extended to in- 
clude solid helium. For helium at 4°K., measurements have been 
made between 2,000 and 20,000 kg/cm’, and the results correlated 
with the molar volumes at pressures below 2,000 kg/cm* which were 
obtained thermally by Dugdale and Simon'’.. Values of the molar vol- 
ume and instantaneous compressibility at 4°K. follow: 


Pressure Molar Volume = (= 
v\ ap Jr 
kg/cm’ cm*/mole cm’/kg 
143 173 93 x 10- 
2,000 10.7 11 
4,000 9.30 55 
8,000 7.93 3.0 
12,000 7.20 1.9 
16.000 6.70 1.4 
20,000 6.41 12 


Results from other solidified gases at 4°K. and higher temperatures 
will also be presented. 


26. THe DETERMINATION OF MOLECULAR WEIGHTS BY THE EQUILIBRIUM 
ULTRACENTRIFUGE METHOD. 


Kenneth D. Williams; University of Virginia. 


The equipment consists primarily of a 9 pound steel rotor, spinning 
at speeds of 100-300 revolutions per second in an evacuated chamber. 
It has been found that with a vacuum approximately 10°5 mm, Hg., the 
deceleration of the rotor is only about 1 r. p. s. in 10-12 hours. 


A dilute solution of the sample is put in a sector-shaped cell con- 
tained in the rotor. The rotor is accelerated by means of an air turbine 
and then allowed to coast until the rate of sedimentation and the rate of 


diffusion of the molecules are balanced, thus establishing a condition of 
equilibrium. 


Measurements of the concentration distribution within the cell are 
made from photographs (spectroscopic plates) of a changing interference 





10 Physical Review, 97, 578 (1955). 
ll Proc, Royal Acad., A218, 291 (1953). 
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pattern produced by the refractive index dependence on concentration. 
The molecular weight is calculated by use of the formula”. 


M = 2RT In (C,/C,) / (1—Vp) o* (x — x) 
where R is the gas content, T the absolute temperature, C, and C, 


the concentrations at the radia] distance x, and x, respectively, @ the 


angular velocity, V the partial specific volume of the solute, and p the 
density of the solution. 


27. Some METHODS oF MAKING THIN FiLM WInpDows FOR ELECTRONS. 
W. Kent Ford, Jr.; University of Virginia. 


Various methods of making thin metallic films have been tried in an 
attempt to make windows for an image-intensifying device to be used 
for astronomical purposes. A thin film window in an image tube serves 
to prevent contaminating vapors from a photographic plate from reach- 
ing a cesium photocathode and destroying its sensitivity. To serve this 
purpose the thin film must be free of pinholes, thin enough to pass 10kv 
electrons with negligible scattering, and sufficiently strong to support its 
own weight over an aperture of 1 cm. or larger. In addition, the film 


must withstand a baking out process at 300°C. in the evacuation of the 
image tube. 


The general approach has been to evaporate aluminum onto an or- 
ganic backing such as collodion or Zapon. At first, attempts were made 
to remove this backing material by using a solvent, or by baking in 
vacuum until the backing decomposed. Films made in this way were 
unsatisfactory because of the difficulty of removing the backing and 
because such films were very fragile and had pinholes. 


Stronger films were made by using a backing which remained after 
baking. It was found that films evaporated onto Formvar (polyvinyl 
formal) would withstand the baking out, but it was difficult to produce 
large uniform Formvar films. Recently, the following method has been 
used with considerable success: A large Zapon film is made in the con- 
ventional way by placing a drop of Zapon on a clean surface of water 
and lifting the film when it has hardened. Then Formvar dissolved in 
chloroform is allowed to run over the surface of the fresh Zapon film. 
After the excess Formvar solution has drained off and the film hardened, 
the aluminum is evaporated onto the Formvar surface. The Zaphon can 
then be removed by using amyl acetate as a solvent, ieaving the Formvar 
backing of the evaporated metallic film intact. Films made in this way 
have considerable strength, are generally free of pinholes, have thick- 
nesses less than 0.05 mg./cm, and withstand baking out at 400°C. (This 
work was supported by the Carnegie Institution of Washington. ) 





'2 Svedberg The K. O. Pedersen, “The Ultracentrifuge’ (Oxford Press, 1940). 





ed 








28 


re: 
tri 








ee ree 


1956] Proceepincs 1955-1956 273 


98. AN INTERESTING L-C-R Circuit as a TEsT PROBLEM. 
Addison D. Campbell; University of Richmond. 


An interesting d. c. circuit containing inductance, capacitance, and 
resistance was discussed and its value as an exercise for students of elec- 
tricity at the undergraduate level was pointed out. 


29 ParRTICLE DiIsTRIBUTION FROM A THIN SOURCE IN CONTACT WITH A 
COLLIMATOR™. 


Glenn H. Miller; Ordnance Research Laboratory, University of 
Virginia. 

Calculations have been made on various quantitites associated with a 
thin particle source in contact with a collimator consisting of a flat plate 
with cylindrical holes. Expressions have been obtained for the distribu- 
tion in angle for the emitted particles, the track length distribution in the 
source, and the total counting rate for any maximum angle. The total 
counting rate falls off very rapidly as the collimation is made more severe. 
It is concluded that the use of a collimator is not generally advisable, 
unless it is necessary to restrict the particles to a small angular spread. 
For such cases the expressions obtained make possible a rapid calculation 
of such quantities as the source thickness necessary for a given counting 
rate and the resulting distribution in energy loss in the course. 


30. StTaTiIsTICAL RELATIONS BETWEEN GALACTIC ORBITAL ELEMENTS OF 
Rep DwarrF STARs. 


E. R. Dyer, Jr.; Leander McCormick Observatory, University of 
Virginia. 

Space velocities with respect to the sun have been computed from 
proper motions, parallaxes, and radial velocities for the first 305 red 
dwarfs discovered in the McCormick spectral survey. The galatocentric 
orbital elements a (semi-major axis), e (eccentricity) and i (inclination 
to the galactic plane) were calculated under the following well justified 
assumptions: (a) the motions in our neighborhood around the massive 
galactic center 8000 parsecs away are nearly Keplerian; (b) the point 
of maximum density in velocity space is identified with the circular veloc- 
ity of 200 km/sec. 


Preliminary plots show varying degrees of correlation between the 
elements in the following senses: (A) Orbits with a different from 8000 
parsecs have for obvious reasons correspondingly large e; (B) The dis- 
persion in i increases with increasing e; (C) The dispersion in i for orbits 
in the range a= 7 to 9 kiloparsecs is considerably smaller than outside 


This work was done at the Ames Laboratory of the U. S. Atomic Energy Commission at 
Iowa College while the author was associated with that institution. 
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this range; this is possibly a correlation compounded from (A) and (B). 


This situation is similar to that prevailing among bodies in the solar 
system. It may reflect primordial conditions in the Galaxy, where stars 
(or proto-stars) with low inclinations would undergo more extensive 
momentum exchange with the surrounding material and would thus tend 
to have large eccentricities reduced. 


31. A PressuRE REGULATION FoR A Low-PressuRE CONTINUOUS FLOW 
IONIZATION CHAMBER". 


Ralph A. Lowry, John E. Osher”, and Glenn H. Miller; Ordnance 
Research Laboratory, University of Virginia. 
A description is given of an automatic pressure-regulating device for 
a continuous-flow ionization chamber operated in the pressure range of 
1 to 10 mm. Hg. The pressure monitor. consisted of an oil manometer, 
a light source, and two phototubes arranged whereby any small change 
in pressure gave rise to a corresponding electrical signal. This signal was 
used to control the power to a thermal gas flow valve. The regulator 
was capable of maintaining the pressure constant to within 0.03 mm. Hg. 
for a period of at least 24 hours. 


32. DeEFINING FUNCTIONS. 
Robert C. Yates; College of William and Mary. 


For many reasons it seems important to define elementary functions 
properly before quitting a first course in Calculus. For example, a 
geometric treatment of the continuity of the sine function is wholly un- 
satisfactory; the calculation of the logarithm of a number through its 
customary definition is impossible except by an uncontrollable approxima- 
tion. 


There are various ways by which the elementary transcendental func- 
tions may be satisfactorily defined. A choice and popular means is via 
a definite intergral. A useful means, but somewhat less neat, is through 
a differential equation with conditions imposed on the function and its 
derivatives. By far the most direct means, however, is through the 
medium of power series. It is through such series that the logarithm, 


the experimental, the trigonometric and inverse trigonometric functions 
are defined. 


Assuming that the processes of addition, multiplication, differentiation, 
and integration are applicable, all properties of these functions are estab- 
lished. Points of particular interest are the periodicity property of the 
trigonometric functions derived directly from their defining series, and the 
calculation with controllable accuracy of all function values. 


* This work was done at the Ames Laboratory, of the U. S. Atomic Energy Commission at 
Iowa State College while the authors were associated with that institution. 
% Present Address: University of California, Berkley, California. 
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33. ASTROMETRIC INVESTIGATIONS ON A STAR ASSOCIATION IN THE CON- 
STELLATION OF CYGNUS. 


Heinrich K. Eichhorn; Leander McCormick Observatory, Uni- 
versity of Virginia. 

Recently, L. Muench and W. W. Morgan” pointed out a group of 
OB stars around BD + 40°4225. These stars are about 9" to 
10” but from heavy reddening the total absorption is estimated about 
5". Measurable proper motions might be expected, but only if extreme 
care is used in the reductions. A subsequent investigation of the field of 
the McCormick telescope” has shown that this instrument has a very 
noticeable coma and optical distortion, but that its accuracy compares 


otherwise (m. e. of one exposure 0!06) very favorably with that of 
similar instruments”. 


For the first epoch only the AC Helsingfors positions were available. 
To utilize the full inherent accuracy of these positions they were also 


investigated for coma. The findings of another investigator® were con- 
firmed. 


When the proper motions of this association have been measured 
accurately, we expect to confirm the expansion of the system. 


34. SpECTRAL CLASSIFICATION OF STARS IN THE AGK2 Zones. 
A. G. A. Balz, Jr., (Introduced by A. N. Vyssotsky); Leander 
McCormick Observatory, University of Virginia. 


Bergedorf Observatory in Hamburg (Germany) is engaged in a de- 
termination of proper motions of some 180,000 faint stars, in the northern 
hemisphere. In order to make these motions statistically significant, it 
is important to have spectral classifications of these stars. For some 
120,000 stars, spectra are available in publications of other observatories. 
The McCormick Observatory undertook to classify the remaining 60,000. 
A preliminary comparison of our classification with those of Bergedorf 
and Crimea (U.S.S.R.) shows that our accidental errors and systematic 


differences are small. This work has been supported by the National 
Science Foundation. 


35. THe AsTROMETRIC Orsir oF Cut Draconis 1900.0: 
R.A. = 18°22"9 Dect. = + 72°41’). 


H. L. Alden, W. E. Mitchell, Jr.. and V. Osvalds; Leander 
McCormick Observatory, University of Virginia. 


Chi Draconis is a spectroscopic and an unresolved astrometric binary. 





%*L. Muench and W. W. Morgan, Ap. J. 118, 161, 1953. 

1H. K. Eichhorn, A. J. 61, 8, 1956. 

18W. Dieckvoss, A. N. 282, 25, 1965. 

*H. O. Gronstrand, Acta Soc. Scient. Fenn, Nov. Ser. A, Tom II No. 7. 
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Its visual magnitude is 3.7, spectral type dF5. The periodic variation in 
its radial velocity, indicating duplicity, was discovered by W. H. Wright 
in 1898. The large spectroscopic orbit suggested that an astrometric orbit 
might be derived also. There are two series of plates taken with the 
26-inch visual refractor at the Leander McCormick Observatory. The 
first series, discussed by Alden in 1936, revealed further evidence of the 
duplicity of the system and gave a set of orbital elements. However, that 
series was taken in the early days of the astrometric photography and 
naturally was not as accurate as is possible today. On his return to the 
McCormick Observatory, Alden began an extensive second series. During 
the interval April 1946-August 1952, 92 plates were obtained covering 8 
revolutions. The measurement of these plates yields a more reliable 
astrometric orbit in good agreement with the spectroscopic results. The 
period P = 280.53 days and the eccentricity of orbit e = 0.45 have been 


accepted from the latter and used throughout this work. The results 
are: 


Semi major axis a = U!051 = 0-357 Astr. Units : 
Inclination of orbit i = 54° 
Parallax, absolute n= +0143 
Annual proper motion: 
in R.A. px = + U!5U5 
in Decl. ud = ~ U+392 
total p = 064 in 128° 


36. CERTAIN PrRopERTIEs OF HypER-cUBES, REGULAR HyPER-TETRA- 
HEDRONS AND HyPER-SPHERES. 


Herta T. Freitag, Hollins College; Arthur H. Freitag, Jefferson 
Sr. H. S., Roanoke, Virginia. 


The above listed hyper-solids are constructed by the usual inductive 
procedure. The three continuities are: (1) point, line-segment, square, 
cube, tesseract . . . hypercube of n dimensions, (2) point, line-seg- 
ment, equilateral triangle, regular tetrahedron, regular simplex . 
regular hypertetrahedron of n dimensions; (3) point extremities of a 
line segment, circle, sphere . . . . hyper-sphere of n dimensions. The 
principles employed for the space-extension of these sequences are set 


forth in the paper. 


Formulas for the number of boundary manifolds, the lengths of the 
hyper-heights, the lengths of the circum- and inscribed hyper-radii, and 
the hyper-volumes, are some of the properties developed in this work. 
In general, these formulas are established by mathmatical induction. 
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hedron is an example. 


Well known relationships about certain properties of one-, two- and 
three-dimensional configurations in 3-dimensional Euclidean space 
emerge as special cases of a general law. For example, the above 
formula may be used for finding the perimeter, or area of any equi- 
lateral triangle as well as for the surface or volume of any tetrahedron. 


37. A SIMFLIFIED DESIGN FOR A SPHERE GRINDER APPLICABLE TO VERY 
Harp MATERIALS. 


Lilly R. Rappaport and William H. Dancy, Jr.*, Ordnance 
Research Laboratory, University of Virginia. 


In the past few years several devices have been described in the 
literature for grinding spheres from various materials. A study was 
made of these methods as applied to ferrites and other similar ceramics 
of extremely hard and brittle nature, and a design was evolved based 
on certain modifications of a unit due to Reggia and Stadler”. The 
instrument and its performance will be discussed in detail. It is cur- 
rently used to grind spheres from various ferrites beginning with pieces 
of 1/4 inch diameter rods, but can be adapted to other sizes of stock. 


It is capable of high precision in sphericity, and the necessary grinding 
time is reasonably short. 


38. THe EFFect oF FiLM THICKNESS ON THE ADHESION OF CHROMIUM 
FitMs ELECTRODEPOSITED ON STEEL”. 


William H. Dancy, Jr., and William M. Bland; Ordnance 
Research Laboratory, University of Virginia. 


Small steel cylindrical rotors containing electrodeposited films of 
chromium have been suspended in a magnetic field and accelerated 
until the centrifugal forces acting on the plate cause the films to be 
torn from the base metal. The maximum stress on the adhesive band 
can be computed directly with a knowledge of the size of the rotor, 
the thickness and density of the rotor coating, and the speed of the 
rotor at failure. The stress is applied normally at the interface and 
involves no shear. 


It has been generally known for some time that the thickness of the 
electrodeposited film had a definite influence on the adhesive force. 
With the new and improved testing method described above it has been 
possible to examine this effect in more detail. The results of this study 
will be presented as well as those obtained from an investigation of the 
effect of various pre-bath cleaning treatments on the adhesion. 





2° Supported by the Office of Naval Research. 
1 R. S. I. 26, 731 (1955). 
22 Supported by the U. S. Army Ordnance Corps. 
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39. Taytor INstaBiLities IN HicH SPEED SLip FLow™. 


Robert B. Nelson and A. R. Kuhlthau; Ordnance Research 
Laboratory, University of Virginia. 


A high speed modification of a concentric cylinder viscosimeter with 
the inner cylinder rotating has been used to measure drag forces in low 
density air. Taylor * has shown theoretically that this geometry should 
produce inherent instabilities above a critical Reynolds Number, cul- 
minating in the formation of a series of vortices. This effect has been 
observed by several investigators using liquids and even gases at low 
speeds and relatively high densities. 


The present work represents a detailed investigation of the predicted 
instability region under the conditions of low densities and extremely 
high cylinder speeds (surface speeds up to 1600 ft. per sec., Mach. 
No. = 1.47). The apparatus will be described briefly and experimental 
results presented. An evaluation of these data with regard to theory 
and other experimental work will be presented. 


40. AN ImpROVED METHOD FOR THE ACCURATE DETERMINATION OF THE 
SURFACE TEMPERATURE OF RapIpDLy Movinc Bopirs”. 


A. R. Kuhlthau and Lilly L. Rappaport; Ordnance Research 
Laboratory, University of Virginia. 


A simple method for the measurement of the surface temperature 
of objects with which one is unable to make contact has been previously 
reported to the Academy”. This paper will describe various revisions 
and improvements made during the ensuing years which have markedly 
enhanced the accuracy and flexibility of the method. 


The basic principles of operation remain essentially the same as 
before and may be outlined briefly as follows: 


A lead sulfide cell is used as a detector for the infra red radiation 
from a similar body at known temperature. The radiation beam is modu- 
lated mechanically at 10 c. p. s., and the corresponding output of the 
detector is amplified by a tuned amplifier whose output may be cali- 
brated to give the desired temperature directly. 


41. A Hicu Speep ELEcTRONIC AMALOG MULTIPLIER”. 


Donald F. Nieman; Ordnance Research Laboratory, University 
of Virginia. 


Work in progress at the Ordnance Research Laboratory of the Uni- 
*8 Supported by Bureau of Ordnance, U. S. Navy under Contract NOrd 15875. 
*C. I. Taylor, Phil. Trans. Roy. Soc. London, Ser. A, 223, 289-343 (1923). 
= Supported by the Bureau of Ordnance, U. S. Navy under Contract NOrd 15875. 
* Va. Jour. Sci. 4, Pg. 222, Sept. 1953. 
*7 Supported by the Bureau of Ordnance, U. S. Navy under Contract NOrd 15875. 
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versity of Virginia required highly stable linear multipliers for use in 
real time simulation. Analog multipliers in conjunction with arbitrary 
function generators may be used to simulate the transfer characteris- 
tics of physical systems. In addition, these devices, in the communica- 
tions sense, are excellent suppressed carrier linear modulators. After 
an extensive survey of the field one commercial multiplier* was chosen 
as offering, in principle, the most promise in fulfilling the laboratory's 
needs. This paper will describe work done in evaling up this unit 
and improving its stability and linearity characteristics. 


BusINEss MEETING 


At its business meeting the membership elected the following new 
officers: Chairman, Melvin A. Pittman; Secretary, Edward E. Dyer, Jr.; 
Section Editor, Irving G. Foster. 





*8 Manufactured by G. A. Philbrick Researches, Inc. 
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MINUTES OF THE 
SECTION OF BACTERIOLOGY (3) 


A. L. Rosensweic, President 
WEsLEy VOLK, Vice-President 
Barsara H. Caminita, Secretary-Treasurer 
P. ARNE Hansen, Section Editor 


FRIDAY, MAY 11, 1956-MONTICELLO ROOM, JEFFERSON HOTS8L 


1. Lactose Urea Iron Acar; A New DIFFERENTIAL MEDIUM FOR 
THE IsOLATION OF Salmonella. 


John McNeill Sieburth; Virginia Agricultural Experiment Station. 


Double and triple sugar iron agar slants which are widely used as 
differential tube media in the isolation of Salmonella fail to definitely 
separate species of Proteus from Salmonella. An autoclave sterilized 
lactose urea iron agar (LUI agar) has been developed which clearly 
separates coliforms as well as species of Proteus from other lactose non- 
fermenting organisms. Isolates having urease activity are detected in 
the original subculture from primary differential plate media, thereby 
obviating the customary use of a separate urease test medium. The 
basal medium of LUI agar consists of heart infusion agar (to support 
luxuriant growth) with the addition of lactose and urea as substrates, 
ferrous sulfate and sodium thiosulfate as a hydrogen sulfide indicator, 
mono- and di-hydrogen phosphates as a buffer, and phenol red as a pH 
indicator. Another application of LUI agar is as a primary plating 
medium for ‘organ isolations’. Cultures can be read after 18 hours in- 
cubation but still retain their true reactions after 48 hours. Antigenicity 
of Salmonella species tested is maintained on this medium. 


2. A PRELIMINARY REPORT ON A FREEZE-AGGLUTINATION TEST APPLIED 


TO A RESPIRATORY DISEASE OF CHICKENS. 


C. H. Domermuth and E. P. Johnson (With the technical as- 
sistance of A. P. Tichelaar; Virginia Agricultural Experiment 
Station. 


A new serological technique, freeze-agglutination (F-A), has been 
developed. This test appears to be effective in detecting PPLO infected 
or carrier birds. The procedure is briefly as follows: Serum which has 
been heated at 56 C. for 45 min. is delivered into capillary tubes and 
frozen. The Van Roekel PPLO strain, grown in Difco PPLO medium 
without crystal violet and concentrated to an optional density of 35 
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(Fisher electrophotometer, 650 A filter), is subsequently delivered into 
the tubes adjacent to the serum and the tubes are incubated horizon- 
tally for 5 min. at 37°C. The layered serum and antigen is then frozen 
horizontally, thawed in a horizontal position at 37°C., rotated to the 
vertical, slowly inverted, rotated ot an upright position and examined 
for presence or absence of clumping. Tubes containing no clumped 
material are regarded as negative and tubes containing clumped material 
are regarded as positive. 


Data obtained as a result of comparing the F-A test with the hemag- 
glutination-inhibition test and the macroscopic tube agglutination test 
indicate that the F-A test is relatively specific, sensitive and compara- 
tively economical to run. 


Preliminary evidence indicates that suitable modifications of the test 
will also be useful in other antigen-antibody complexes. 


= 3 EXPERIMENTAL ENCEPHALOMYELITIS IN CATS. 


P. Y. Paterson, E. D. Brand and M. I. Hansrote; University 
of Virginia School of Medicine. 


Several mammalian species ranging in size from monkeys to mice 
develop encephalomyelitis following the injection of normal brain tissue 
emulsified in Freund’s adjuvant. The pathogenesis of this condition is 
unknown. Studies in this laboratory have clearly shown cats to be sus- 
ceptible to encephalomyelitis. Thus a new host has been provided for 
investigating the nature of this experimental form of tissue damage. 
Five normal cats received 3 ID or/and SQ injections of homologous 
brain in adjuvant at 3 week intervals. Each animal developed striking 
neurological signs 23 to 70 days after initial injection. These signs 
appeared abruptly and ranged from mild ataxia and weakness of the 
extremities through marked pupillary inequality to complete paralysis of 
the hind legs in individual animals. One of 2 cats examined _histo- 
logically showed intense, patchy leptomeningitis and widely disseminated 
vascular inflammatory lesions within the brain and spinal cord. Sero- 
logical studies revealed that 4 of the 5 animals developed a high titer 
circulating anti-brain antibody which fixed complement with alcoholic 
extracts of brain. Studies in progress are designed to extend these 
observations and define the role this new host may play in an attack 
upon the pathogenesis of experimental encephalomyelitis. 


4. AN UnusuaL COLONIAL FORMATION BY A STRAIN OF Pseudomonas 
Aeruginosa. 
H. J. Melshimer; Medical College of Virginia. 


The plating of a specimen of bronchial aspirate revealed two colony 
torms in abundance. One form was the typical flat, somewhat spread- 
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ing type of colony associated with Pseudomonas; the other was a large, 
dome-shaped, mucoid looking colony consisting of gram negative mobile 
rods that subsequently proved to be Pseudomonas aeruginosa. Although 
mucoid in appearance, this colony form does not string out on picking 
and does not emulsify easily. All attempts to demonstrate capsules 
failed. Upon subculturing the mucoid type colony in peptone broth and 
incubating at 37°C. a mixture of mucoid and typical Pseudomonas col- 
onies is obtained. Cultivation of the mucoid form on peptone agar 
plates usually results exclusively in a mucoid colony subculture. 


5. ANTIGENIC CoMPONENTsS OF Lactobacillus lactis. 


Robert H. Miller and P. Arne Hansen; Department of Bac- 
teriology and the Livestock Sanitary Service Laboratory, Uni- 
versity of Maryland. 


The antigenic components of a collection of 15 authentic strains of 
Lactobacillus lactis have been investigated. These appear to fall into 
3 distinct categories on the basis of their reactivity in prepared mono- 
specific sera. Various types have been demonstrated in this species, 
some of which contain major antigenic components that are different 
from those described by Williams and Orland. All L. lactis strains in- 
vestigated contain the antigenic component K; so far this antigen has 
not been found in any other lactobacillus. Close agreement between 


the serology and the physiological characters of the species has been 
established. 


6. ForM VARIATIONS AND ELECTROPHORESIS. 


Shelley Harrell and P. Arne Hansen; Live Stock Sanitary 
Service Laboratory, University of Maryland. 

A collection of 37 strains of Salmonella pullorum was classified as 
“variant,” “intermediate,” and “standard” by means of absorbed sera, 
specific for the somatic antigens: 12, or 12,. A certain range of elec- 
trophoretic mobility was found to be characteristic for each variety. 
Using a Michaelis acetate-barbital buffer at pH 6.12 in a Northrop- 
Kunitz cell, “standard” strains showed a mobility (expressed in 
u/sec./volt/em.) higher than 1.26; “variant” strains a mobility lowe. 
than 1.07; and “intermediate” ones occupied a position in between. The 
ammonium sulfate precipitation method by J. E. Williams was compared 
with the serological and the electrophoretic procedures. When the con- 
centration of ammonium sulfate was 404 g. in one liter, complete agree- 
ment was obtained with the three methods. 


Some of the strains studied were so unstable that it was mandatory 
to carry out the tests simultaneously. 











1956 | PROCEEDINGS 1955-1956 283 


Some CAUSES OF POLLUTION IN SHELLFISH FROM HARVEST TO 
MARKETED PRODUCT. 


R. Travis Hill; Virginia State Department of Health, White- 
stone, Virginia. 


Business MEETING 


The following officers were elected to take office January 1, 1957: 
President, Wesley Volk, University of Virginia; Vice-President, Mrs. Bar- 
bara Caminita, Office of Naval Research, Washington, D. C.; Secretary- 
Treasurer, Miles Hench, Medical College of Virginia, Richmond. 
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MINUTES OF THE 
SECTION OF BIOLOGY (4) 


J. L. McHucn, Chairman 
J. N. Dent, Secretary 


Rosert T. BRUMFIELD, Section Editor 
FRIDAY, MAY 11, 1956—9:00 A. M.—EMPIRE ROOM “B” * 


1. Live TrapPING As A TECHNIQUE OF EsTIMATING RABBIT ABUNDANCE. 
John B. Redd, Jr.; Virginia Polytechnic Institute. 


The estimation of the rabbit population by the use of trap-mark- 
retrap formulae is questionable unless approximately 40 percent of the 
estimated population is handled. Due to the seasonal variation in the 
trapability of the rabbit, this technique appears to be of greatest use in 
mid-fall when a larger proportion of the rabbit population may be 
trapped. The trap-mark-retrap technique of estimating rabbit popula- 
tion on a monthly basis seems impractical on areas less than 100 acres 
due to inability to capture a sufficient number of animals. 


The use of indices obtained from a live trapping program may be 
of value in comparing population densities on various areas. The indices 
which appear of greatest value for this purpose are (1) total number 
of individual rabbits captured per land use type and (2) trap nights 
per rabbit capture by land use type and (3) the total number of rab- 
bits captured per 100 acres of land use type. 


3. AN INVESTIGATION OF Factors AFFECTING THE BEAR KILL IN 
VIRGINIA. 


Allen R. Stickley, Jr.; Virginia Polytechnic Institute. 


Virginia’s bear kill since 1949 has been quite erratic and over the 
past two years has declined steeply. Although weather and most con- 
ditions undoubtedly affect this kill, available information indicates that 
a decline in the bear population is perhaps the primary reason for the 
drop in black bear kill in Virginia in the past two years. Shortening 
the season and starting it later in the year are two possible corrective 
measures that may be expected to help maintain the bear population in 
the State in the face of the increasing hunting pressure. However, no 
definite conclusions should be drawn from the scanty data now avail- 


able. 
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3. A Stupy oF SPORTSMEN’S MAGAZINE PREFERENCE AS A GUIDE TO 
EFFECTIVE CONSERVATION EDUCATION. 


Robert H. Giles, Jr.; Virginia Polytechnic Institute. 


Because of the great need for conservation of our natural resources, 
and the consequent need for more effective education of the public in 
wise resource use, a study was made of sportsmen’s magazines to con- 
sider their possibilities as a conservation medium. 


The study revealed that the most preferred magazines (in order) 
were: Virginia Wildlife, Field and Stream, Sports Afield, Outdoor Life, 
and Hunting and Fishing. The reasons for this preference were: “Keeps 
me informed”, “Is enjoyable to read”, “Gives me a wide variety”, and 
“Is usually well written.” 


The four most preferred types of articles were, in order: True tales 
of hunting and fishing, short articles on animals, stories of places and 
places to go, and how-to-do-it articles. 


These preferences and reasons led to the following conclusions and 
recommendations. An informal, non-educational approach is needed for 
teaching conservation to adults. This seems best done by well-written, 
informative articles, and by presenting conservation in those articles most 
preferred, and consequently most read by sportsmen, published in mag- 
azines with larger circulation. 


4. THe ACANTHOCEPHALA OF MOUNTAIN LAKE MAMMALS 
H. L. Holloway; Roanoke College. 


The examination of 178 mammals belonging to six orders has re- 
vealed the presence of five _— of the phylum Acanthocephala. 
Species and host list: Centrorhynchus wardae Holloway, 1956 from 
Spilogale putorius (Linnaeus); Centrorhynchus species (previously un- 
recognized) from Procyon lotor lotor (Linnaeus); Moniliformis clarki 
(Ward, 1917) from Tamias striatus and Echinopardalis macrurae (Meyer, 
1931) from Spilogale putorius. Each report represents a new locality 
record. The species of the genus Centrorhynchus generally mature in 
birds but probably have a low degree of host specificity. The two 
species reported here were immature and only slightly advanced over 
encysted juveniles reported from frogs and snakes. Because the primary 
specific characters of the proboscis attain a stable state early in the 
ontogeny there would be no difficulty in recognizing the described 
species upon later encounter. M. ingens has previously been reported 
from Texas and Pennsylvania. M. clarki is widely distributed in North 
America. This is the first report of E. macrurae from the fauna of 
North America. The lack of gravid females in the “Allegheny Spotted 
Skunk” appears to indicate some degree of host-parasite incompatability. 
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5. Turee Moves or REPRODUCTION WITHIN A SINGLE GENus (Histio- 
STAMA, ANOETIDA, ACARINA. 


Roscoe D. Hughes and Caroline Goode Jackson; Medical Col- 
lege of Virginia. 


Preliminary observations on the mode of reproduction in eleven 
species of the genus Histiostoma show that one species is nonpartheno- 
genetic, and ten species are arrhenotokous, the unfertilized eggs giving 
rise to males, and the fertilized eggs to females; and four species thely- 
tokous, all eggs giving rise to females. This extreme degree of plas- 
ticity in the mode of reproduction, and by extension the mode of sex 
determination within a single genus, appears to be unique in the entire 
animal kingdom. The examples of thelytokous forms which apparentiy 
have arisen from arrhenotokous species in very recent times are given. 
In both species cited as examples, there are two “lines,” or incipient 
sub-species. One “line” of each species is arrhenotokous and the other 
“line” thelytokous. For both species the females of the arrhenotokous 
“line” are almost indistinguishable from the females of the thelytokous 


“line.” The possible significance of these preliminary observations are 
discussed. 


6. ToxONOMIC AND MORPKOLOGICAL STUDIES ON THE GENUS 
Acanthatrium (TREMATODA LECITHODENDRIIDAE). 


Thomas C. Cheng; University of Virginia. 


The genus Acanthatrium in the Family Lecithodendriidae was erected 
by Faust (1919) to include all trematodes which possess the characteris- 
tics of the genus Lecithodendrium but in addition possess genital atria 
armed with spines. The generotype is A. nycterides. Lecithodendrium 
sphaerula (Looss, 1896), was included in the new genus. Up until the 
present only seven species, excluding the two already mentioned, have 
been described: A. eptesici Alicata, 1932, A. molossidis Martin, 1934, 
A. oregonense Macy, 1939, A. ovatum Yamaguti, 1940, A. alicatai Macy 
1940, A. microcanthum Macy, 1940, and A. pipistrelli Macy, 1940. 


Many of the above mentioned species have been identified from 
the small intestine of the bat, Eptesicus f. fuscus. In addition to these, 
two new species of the genus are being described. 


Detailed studies have shown that the structure of the genital atrium 
and the morphology of the spines are the only reliable criteria for dif- 
ferentiating species. The reproductive organs and affiliated ducts were 
traced in whole mounts. Studies of sectioned material were made to 
determine the structure of these organs, previously poorly described. 
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7. A New Species oF APHANOMYCES, AND ITs SIGNIFICANCE IN THE 
TAXONOMY OF THE WATER-MOLDs. 


William W. Scott; Virginia Polytechnic Institute. 


A new member of the Saprolegniaceae was described as the cause 
of a serious epidemic among populations of the planktonic cladoceran 
Daphnia sp. from Fraine Lake, Washtenaw County, Michigan. A de- 
scription of the fungus and a discussion of the differences between it 
and related species of the genus were included. The significance of the 
behavior of the primary zoospores under abnormal environmental con- 
ditions was considered. 


8. THe CHROMOSOME MoRPHOLOGY AND SPECIATION OF SOME SPECIES 
IN THE GENUS AGLAONEMA. 


Gertrude Earl; The Blandy Experimental Farm, University 
of Virginia. 


The chromosome number and morphology of four species in the 
genus Aglaonema Schott are given. These are Aglaonema Griffithii Schott 
(Aglaodorum Griffithii Schott, Aglaonema palustre Teijsm, & Binn.), 
A. commutatum Schott, A. simplex Blume, and A. Haenkii Schott. The 
2n numbers are 36, 120, 60, and 60, respectively. 


Cytological evidence now seems to indicate that Englers (1859) 
treatment of Aglaonema Griffithii as a separate genus Aglaodorum Grif- 
fithii is more correct. The chromosome number, chromosome mor- 
phology, and general morphology of this species is quite different from 
the other Aglaonema species examined. 


It is doubtful that these genera should be included within either 
the tribe Philodendrae as proposed by Bentham and Hooker (1883) or 
the Richardieae as proposed by Hutchinson (1934). Both classifica- 
tions place Aglaonema and Aglaodorum, which have the longest chrom- 
osomes yet described in the family Araceae, in tribes with genera which 
have some of the smallest chromosomes. It is suggested that Engler’s 
classification is more in keeping with the cytological evidence. He 
places both genera in the tribe Aglaonemeae along with the genus 
Dieffenbachia Schott which also has very long chromosomes. Aglaonema 
commutatum with a 2n = 120 appears to be a higher polyploid species 
derived from some species with 2n=60. 


9. A MONOGRAPH OF THE GENUS Rosa IN NortH AMERICA. 
I. Rosa acicularis. 


W. H. Lewis; The Blandy Experimental Farm, University of 
Virginia. 


Rosa acicularis was described by John Lindley in his Rosarum Mono- 
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graphia (1820) from a specimen collected in Siberia. Since that time 
this species has been found distributed over all Northern Eurasia and 
North America south of the tree line, giving it the most extensive range 
of any species in the genus. 


Not only are the Eurasian individuals octaploid (2n=56), but in 
contrast to the hexaploid individuals of North America (2n=42), but 
generally they possess longer peduncles with stalked glands, stems with 
bristles almost equal in length, leaves with 5 leaflets, eglandular below, 
and uniserrate, with those of North America characteristically have 
shorter, eglandular peduncles, stems with bristles unequal in length, 
and leaves with 7 leaflets, glandular below, and biserrate. From this 
evidence, the species is separable into two. The North American popu- 
lation is named Rosa acicularis Lindl. subsp. Sayi (Schw.) comb. nov. 
(= R. Sayi Schw., R. bourgeauiana Crep., R. Engelmanni Wats.,); the 
Eurasian population being known as Rosa acicularis Lindl. subsp. acicu- 


laris. 


10. MoRPHOLOGICAL VARIATION WITHIN A CLARKE COUNTY POPULATION 
oF Ipomoea hederacae (L.) Jacquin. 


Robert J. Knight; The Blandy Experimental Farm, University 
of Virginia. 

With the long range view of studying possible evolutionary trends 
in Ipomoea hederacea, mass collection of this species was begun late 
in the summer of 1955. Herbarium specimens were made of 102 plants. 
Individuals in the population varied in leaf character and color of corolla. 
Rarely 5-lobed leaves are found, but the commonest type is 3-lobed. 
Corolla color may be a dilute blue or, more commonly, a deeper blue 
designated “wild”. The genetic behavior of the above traits has not yet 
been determined. Percentages for the 1955 collection were as follows: 
dilute color—deeply lobed, 2.94; moderately lobed, 12.75; shallowly 
lobed, .98; unlobed, 2.94; wild color—deeply lobed, 22.55; moderately 
lobed, 56.86; shallowly lobed, .98. No wild color, unlobed plants were 
collected. All three lobed percentages can be added together under each 
corolla color type as follows: wild—lobed, 80.39; unlobed, 0.0; dilute— 
lobed, 16.67; unlobed, 2.94. Open-pollinated seeds were collected from 
selected individuals in the population for growing in the greenhouse. 
This is currently underway. The general similarity of the open-pol- 
linated F, to the parental type makes an investigation of mode of pol- 


lination in this species desirable. Ipomoea hederacea occurs in tropical 
America as well as the U.S.A. 


11. HeEMopHILIA IN THE HUMAN FEMALE, A REVIEW AND EVALUATION. 
Murl C. Shawver; Madison College. 


Reports of announcements from England that human female hemo- 
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philia had been discovered were made. The clinical histories and lab- 
oratory reports of three cases were reviewed. These reviews were 
based on the report of Dr. Clarence Morskey in the Quarterly Journal 
of Medicine, 1951. Morskey studied two daughters of a first cousin 
marriage in a family whose bleeding abnormalities had been studied 
since 1886. One case history was reviewed from Lancet, June, 1951 
by Israels and others. 


A report was made on the opinions of selected American hema- 
tologists, geneticists, and authors of leading college textbooks of genetics 
as to the validity of the studies made in England which had resulted in 
the claim that the first known human female hemophilics had been sub- 
stantiated. It was reported that most of the authorities who responded 
to the inquiry indicated that the studies made in England on female 
hemophilics were valid. Several authors indicated that the recent studies 
in England regarding human hemophilia would be noted in forthcoming 
revisions of their books. 


A brief review of recent advances in research on the nature of hemo- 
philia and hemophilia-like diseases was made. 


12. THe Errects or Nuciteic Acips ON GROWTH OF TimoTHy Roots. 
Robert T. Brumfield; Longwood College. 


The growth in length of timothy roots is essentially constant under 
controlled conditions for about 24-36 hours. Total root growth and 
the growth of individual cells can be accurately measured from photo- 
graphs taken at 30 minute intervals. The timothy root is therefore an 
excellent object to test the effects of varied environmental conditions. 
The rate of growth of the roots was observed for a four-hour period; 
then they were treated with varied concentrations of RNA and RNAse. 
Preliminary results indicate that treatment with 0.01 RNA for 2 min- 
utes completely inhibits growth. RNAse 0.005% (2 minutes) stimulated 
growth in two roots and depressed growth in two; 0.002% depressed 
growth in two. 


13. PLAaNnts as INDICATORS. 
A. B. Massey; Virginia Polytechnic Institute. 


Plants may be indicators of soil conditions by virtue of their ability 
to develop normally. Also they may be used as indicators of chemical 
elements in the soil by chemical analysis of their tissues. 


Many plants absorb chemical elements present in the soil in minute 
amounts. These accumulate in the leaves and stems of some plants. 
By ashing the tissues of plant and making a chemical analysis of the 
ash, man can learn more as to the minor elements in the soil. Species 
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differ as to the amount of the difference minor elements which accumulate 
in their tissues. The species which accumulates a certain minor ele- 


ment, boron for example, can be used to determine the presence of that 
element in the soil. 


14. INTRASPECIFIC ADAPTATION TO VARYING PHOTEPERIOD IN CERTAIN 
MEMBERS OF THE CONVOLVULACEAE. 


Robert J. Knight; The Blandy Experimental Farm, University 
of Virginia. 


Positive blooming response to a short day—or long dark period—has 
previously been reported by others for the sweetpotato, Ipomoea Batatas 
(McClellan, 1928), and for I. Nil. This is also implicit in Barker's 
(1917) recorded winter behavior of I. purpurea grown in greenhouses at 
Ithaca, N. Y. The latter two species grown at the Blandy Experimental 
Farm (39° N. Lat.) contain forms which vary in the time of onset of 
the flowering period. This is true of Ipomoea hederacea, and I. tricolor, 
and probably also of Evolvulus alsinoides. The time of bloom is appar- 
ently correlated with the latitude at which the parent plants grew, a 
form from a northern source invariably blooming under a longer day 
than the same species collected farther south. Forms of I. Nil long 
grown at high latitudes in European botanical gardens, flower at Blandy 
Farm under a long day (14 hours, 53 minutes) in July, while the same 
species collected wild near Ciudad Trujillo, Dominican Republic (18.9° 
N. Lat.), does not bloom in Virginia until early December (daylength 
9 hours, 39 minutes.) Forms of wild I. hederacea originally from Blandy 
Farm, Brownsville, Texas (26° N.‘Lat.), and near Antigua, Morelos, 
Mexico (22.5°), began flowering at Blandy Farm under a day of 14 
hours, 53 minutes; 13 hours, 4 minutes; and 12 hours, 47 minutes, re- 
spectively. This suggests a trend toward earlier bloom at higher lati- 
tudes in certain species of the Convolvulaceae. 

15. THe Mopirication oF CELL Size IN Timotny Roots sy ALPHA 
PARTICLES. 


Donald E. Foard; Longwood College. 


In a growing organ cell size may be modified by affecting any of 
the following factors: the frequency of cell division; the rate of cell ex- 
pansion; the length of time the cell expands after its final division. The 
relationship between these factors may be observed directly in the sur- 
face cells of timothy roots, where it is possible to record photographically 
the division and elongation of individual cells. Irradiation of timothy 
roots by alpha particles of appropriate dosage results in abnormally long 
cells in the meristematic region (apical 300 1), the maximum effect 
appearing 10-12 hours after exposure. That these greatly elongated 
cells are due to the inhibition of cell division and not to the stimula- 
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tion of cell elongation is evident since the rate of elongation is de- 
pressed during a 13 hour period after irradiation, and new cell walls fail 
to appear in the meristematic cells during this interval. 


16. THe Errect or ParriaL HEPATECTOMY ON THE HEMATOLOGY AND 
SPLEEN SIZE OF THE GOLDEN HAMSTER. 


W. L. Mengebier; Madison College. 


Normal hematological values for the golden hamster were determined 
and compared to published results. After appropriate control values 
were secured, the left lateral lobes of the livers were excised and the 
hematology of these experimental animals was investigated at determined 
post-operative intervals. No significant changes in total R. B. C. or 
W. B. C. were found. Differential counts were not significantly changed 
nor was the hemoglobin concentration. Clotting times were significantly 
increased. The weight of spleen expressed as percentage of total body 
weight was significantly increased in experimental animals. Variations 
in the above results after treatment with thyroxin were discussed. 


17. CyTOCHEMICAL OBSERVATIONS ON THE DIFFERENTIATION OF THE 
ANTERIOR Pirurrary GLAND OF THE Rat. 


Jean C. Dofflemoyer; University of Virginia. 


Cytochemical observations were made on the developing pituitary 
glands of young rats in vitro and in vivo. Pituitaries from animals five 
days old showed little cytological differentiation. At 25 days beta cells, 
delta cells, and acidophils were observed, but the acidophils were not 
as well differentiated as the other two cell types. At sixty days all 
three were present and well differentiated. , 


Pituitary glands from five day old rats grown in vitro exhibited only 
fibroblastic growth. In glands from 25 day old rats, delta cells, beta 
cells, and numerous fibroblasts were observed in tissue culture.  Pitui- 
tary glands from 60 day old rats produced flourishing growths of beta 
and delta cells, acidophils and fibroblasts. 


It is suggested that when the cells of the pituitary divide in tissue 
culture they undergo some de-differentiation with each division, regress- 
ing eventually to the status of fibroblasts. 

It is concluded that the stage of development of the gland prior to 
its being put in tissue culture is probably an important factor in the 


degree of differentiation seen in the cells which arise from the cultured 
fragment. 


18. ConjoInED TWINNING IN CRAYFISH. 
Elizabeth M. Zipf; University of Virginia. 


While pursuing a study of the embryonic development of the cray- 
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fish, Cambarus longulus longulus Girard, a pair of newly-hatched cray- 
fish were discovered to be inseparately conjoined. The two animals 
were joined along the dorsal surface of the body, from the rostrum to 
the posterior margin of the carapace. Upon sectioning, it appears that 
the two share a common yolk mass as well as a common anterior blood 
sinus but each crayfish seems to have its full complement of appendages 
and internal organs. Since cleavage in the centrolecithal egg is super- 
ficial, the occurrence of conjoined twins is not common. It is postulated 
that two eggs passed down the oviduct in tandem, and were affixed to 
the pleopods in a common enveloping membrane. As the developing 
carapace of each animal progressed dorsally, the margins of one met the 
corresponding margin of the other and fused. The juxtaposition of the 
two yolk masses probably inhibited the usual dorsomesial growth of 
the fold. 


19. THe CRAYFISHES OF THE LOWER FLINT-CHATTAHOOCHEE RIVER 
SYSTEM. 


C. W. Hart and Horton H. Hobbs, Jr.; Randolph-Macon Col. 
lege and University of Virginia. 


Twenty species and subspecies of crayfishes are known to inhabit 
the region of the lower Flint-Chattahoochee and Apalachicola rivers. 
Among the assemblage are representatives of four genera; Cambarellus 
and Orconectes are each represented by one species, the genus Cambarus 
by four, and the remaining 14 are members of the genus Procambarus. 


Only two crayfishes, P. rogersi rogersi and P. latipleurum are en- 
demic in this drainage system but the ranges of several of them have 
their eastern or western boundaries terminating here. Of particular 
interest is the highway provided by the river for two species that have 
reached Florida from the Piedmont Province. 


Despite the absence of marked differences in elevation of the terrain, 
the diversity in soil type and aquatic habitats has provided barriers and 
highways in this region that has permitted the development of a rich 
crayfish fauna. Too, the diversity of habits of the members of this fauna 
has apparently contributed to its wealth. Some of the species are con- 
fined to streams, others to burrows in flatwoods or seepage areas, while 
still others are most abundant in temporary ponds or roadside ditches. 


20. THe Acar DirFusion TECHNIQUE AS APPLIED TO THE STUDY OF 
SEROLOGICAL RELATIONSHIPS OF CRAYFISHES. 
Rose Mary Johnson; University of Virginia. 


The right-angled double-diffusion gradient method of Elek (1949) 
was tested as a means of detecting serological homogeneity and hetero- 
geneity among closely related crayfishes of the family Astacidae. Nine 
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species of the genus Cambarus, one species of Procambarus, three species 
of Orconectes, all members of the sub-family Cambarinae, and one species 
of Astacus, sub-family Astacinae, were used in the study. 


The results of tests involving antisera of four species of Cambarus 
with sera of twelve species and sub-species are reported. The conclu- 
sions tend to support the current classification used in this group. 


21. Reactions oF Stenostomum virginianum To ViTaL STAINING. 
E. W. Pullen; University of Virginia. 


Evidence obtained in experiments in which the rhabdocoel Stenos- 
tomum virginianum was vitally stained with Bismarck brown indicates 
that the rhabdites of the epidermal cells proper stain readily and that 
these vitally stained rhabdites are engulfed by the histiocytes of the 
collenchyma. The histiocytes apparently destroy the rhabdites by 
phagocytosis. Contrary to previous reports, the staining of the gut 
epithelium is merely the result of the vital stain entering the enteron 
and staining cellular components of the ciliated gastrodermal cells. 
Diminution of color in the epidermis, then, is the result of the loss of 
thabdites to the histiocytes while diminution of color in the gastrodermis 
is by the digestive action of the gastrodermal cells. 


22. Srupies ON THE GASTROTRICHA WITH ESPECIAL REFERENCE TO 
Polymerurus rhomboides Stokes 1N VIRGINIA. 


C. E. Packard; Randolph-Macon College, Ashland. 


Polymerurus rhomboides Stokes, a chaetonotid gastrotichan, is re- 
ported from Ashland, Virginia, with observations on its laboratory habitat, 
morphology, cultivation, and embryology. This (and other species) has 
been the subject of study by the author in Maine and elsewhere since 
1935, relatively little attention having been given the group by investi- 
gators in this country. It is believed that this is the first official report- 
ing upon these multicelluar, microscopic animals in the State, and the 
third time it (Polymerurus rhomboides) has been reported since its dis- 
covery by Stokes in New Jersey in 1887. 


23. A CLARIFICATION OF THE SPECIES OF THE GeNus Typhloplana. 
John G. Mahan; Lynchburg College. 


In recent years only gne species of Typhloplana has been recognized, 
Typhloplana viridata. At least two exist, the other being Typhloplana 
minima. This is proved by the presence of a special dorsal atrium in 
one which receives the penis, this structure being absent in the other. 
A new form of Typhloplana viridata which lacks the viviparous stage 
in the life cycle has been found and for this a sub-specific name ovipara, 
is proposed. 
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24. Some Morpuovocicat Stupies ON RESISTANT AND Non-REsISTANT 


STRAINS OF THE GERMAN COCKROACH. 


John G. Mahan and James McD. Grayson, Lynchburg College 
and Virginia Polytechnic Institute. 


Measurements of total length, head width, pronotum width, and 
pronotum length were made on adult cockroaches of comparable age 
from DDT-resistant, chlordane-resistant, lindane-resistant, and non-re- 
sistant strains. Results have indicated a significant diminution in all 
measurements for the resistant strains. 


Business MEETING 


The following new officers were elected: Chairman, Jack B. Burke 
and Secretary, Harry L. Holloway. 
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MINUTES OF THE 
SECTION OF CHEMISTRY (5) 


RicuarD M. Irsy, Chairman 
Mary E. Kapp, Secretary 
Cart J. Lixes, Section Editor 


FRIDAY, MAY 13, 1956—9:00 A. M.—LIBRARY “A” 


1. THe FLuoRINATION OF CYANOGEN BROMIDE. 


H. L. Craig, Jr., and E. R. Nixon; Reynolds Metals Company 
and University of Pennsylvania. 


Cyanogen bromide was reacted with silver difluoride in an all-glass 
vacuum system. The volatile products were condensed in a trap cooled 
with liquid air. Some nitrogen gas, formed in the reaction, was re- 
moved by pumping on the system. The major product was hexafluoro- 
azmethane. A relatively pure fraction of this material was collected by 
fractional distillation. Compounds found in the lower boiling fractions 
were: carbon tetrafluoride, carbonyl fluoride, trifluorobromomethane, 
hexafluoroethane, silcon tetrafluoride, carbon dioxide and _trifluoronitro- 
somethane. The high boiling fractions contained considerable hexa- 
fluoroazomethane with some bistrifluoronitrosamine, bromine fluoride 
and two unidentified compounds. Product identification was made by 
molecular weight determination, chemical analysis, and by interpretation 
of ultraviolet, visible and infrared spectra. 


The reaction is postulated to occur through the addition of the cyan- 
ide nitrogen to the silver atom and fluorination of the cyanide carbon. 
Upon further fluorination and substitution for the bromine atom, a tri- 
fluoromethyl nitrogen radical is formed. Decomposition of the trifluoro- 
methyl nitrogen-silver complex accounts for the formation of the products. 
Oxygenated compounds result from oxygen contamination of the silver 
difluoride. Traces of silicon fluoride appear to result from a partial re- 
action of bromine fluoride with the glass of silicone stopcock grease. 


2. DerIvaTIVEs OF CHELIDAMIC ACID. 


D. G. Markees and G. W. Kidder; Amherst College, Amherst 
Massachusetts. 


Chelidamic acid and some of its esters were converted for derivatives 
of 4-chlorodipicolinic acid, which in turn were used for the preparation 
of O-alkylchelidamates. The various interconversions of these com- 
pounds are reported. Free O-alylchelidamic acids were prepared and 
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compared with their N-alkyl isomers. The ultraviolet absorption spec- 
tra of these acids are presented and some of their reactions are described. 


3. New AMINOPYRIDINES AND RELATED COMPOUNDS. 


D. G. Markees and G. W. Kidder; Amherst College, Amherst, 
Massachusetts. 


The Curtis Reaction was carried out with a number of substituted 
pyridinecarboxylic acids. Besides the expected amines, products of par- 
tial rearrangement and hydrolysis were isolated and identified. 


Some of the compounds obtained are closely related to powerful 


plant growth regulators and were tested for such activity. The results 
of these tests are presented. 


4. New ANALOGS OF GUANINE AND XANTHINE. 


D. G. Markees and G. W. Kidder; Amherst College, Amherst 
Massachusetts. 


The synthesis of several analogs of guanine and xanthine is reported. 
It was accomplished by preparing some new triaminopyridines and sub- 
sequent ring closure between amino groups in positions two and three. 


Ultraviolet and infrared spectra of some of the compounds are pre- 
sented. 


Intermediates used in these syntheses were new azo- and _ nitro- 
soderivatives of pyridine. Some of their reactions are described. 


5. THe Rates oF THE Acw-CaTALYZED REACTIONS OF AROMATIC 


ALDERHYDES WITH -BUTYLAMINE. 


George M. Santerre and Thomas I. Crowell; University of 
Virigina. 

The rate of formation of the Schiff base from piperonal and z-butyl- 
amine, ArCHO + BuNH, --> ArCH=NBu + H,O was measured in 
mechanical solution at 25°C. The solutions were buffered with acetic 
acid and of n-butylamine at the appropriate ionic strengths, the actual 


concentration of n-butylamine was calculated. The observed rate equa- 
tion, checked at several pH values, was 


k=k + k  [HOAc] 


where k is the apparent second-order rate constant: 


rate = k [BuNH.] [ArCHO]. 


The effect of structural changes in the aldehye upon K, and k, is 
discussed. a? ts 
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6. REacTIONS oF NitrryL CHLORIDE. 


W. D. Goode, Jr., R. D. Whitaker, and J. H. Wise; Washington 
and Lee University. 


A convenient method of preparing nitryl chloride will be described. 
An investigation of substitution reactions of organic molecules with this 
reagent has been undertaken. The observed reactivity of nitryl chloride 
was not so great as was expected from the postulated mechanism of the 
preparation reaction. Results of reactions with benzene and toluene, in 
the presence of acid or base or neither, have indicated that nitration 
predominates in acid media, while chlorination predominates in basic 
media. 


The interpretation of these results required a difference in polariza- 
tion of the nitryl chloride in the different media. The proposed mechan- 
ism was an interaction of the nitryl chloride with a Lewis acid or Lewis 
base to yield nitronium or chloronium ions as the attacking agent. 


7. NucLEAR SUBSTITUTED ANALOGS OF 3, 4-DiHYDROXYPHENYLALANINE. 
Carl Kaiser and Alfred Burger; University of Virginia. 


Substances closely related in chemical structure to an essential meta- 
bolite often antagonize the biological function of the metabolite. A 
series of nuclear substituted 3, 4-dihydroxyphenylalanines and 3,4-di- 
methoxyplenylalanines, closely related in chemical structure to DOPA, 
has been prepared. Studies of the metabolism of phenylalanine, an 
essential amino acid, indicate that DOPA may be an intermediate in the 
formation of the hormones, epinephrine and nor-epinephrine. Antagonists 
of DOPA have been sought with the objective of preventing the forma- 
tion of these two hormones in vivo. The possible usefulness of such 
antimetabolities as chemotherapeutic agents will be discussed. 


8. SyNTHESIS OF PURINE AND RIBOFURANOSYLPHONIC ACIDS AND 
RELATED COMPOUNDS. 


Manfred E. Wolff and Alfred Burger; University of Virginia. 
Previous work in this laboratory has resulted in the preparation of a 
number of 7-theophyllinylalkylphosphonic acids. The synthetic methods 
developed as a result of these studies are now being extended to the 
production of purine ribofuranosylphosphonic acids. The status of the 
latter problem and the potential usefulness of phosphonic acid =nalogs 
of nucleotides in the chemotherapy of cancer will be discussed 


9. THe PREPARATION OF CHLORO SuBSTITUTED N, N, DipHeNyt BENzA- 
MIDES. 


James E. Worsham, Jr., and James W. Cook; University of 
Richmond. 


Attempts to prepare a series of chloro substituted N. N. diphenyl 
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benzamides for an investigation of their dipole moments to benzene solu- 
tion are described. 


Several known methods’ were employed in addition to the thermal 
rearrangement of the pure N-phneylbenzinimo phenyl ethers. These 
imino ethers were prepared by treating benzanilide with phosphorus pen- 
tachloride yielding an imino chloride, followed by the reaction of this 
product with the phenoxide ion in absolute ethanol. 


An interesting possibility is the existence of isomers of the mono- 
chlorodiphenyl benzamide. This is to be investigated by dipole moment 
studies of the benzamide obtained from N-p-chlorophenylbenzimino 
phenyl ether and from N-phenylbenzimino p-chloropheny] ether. 


10. A Kinetic Stupy or THE B-G.ucosipase-B-D-GLucoswE SysTEM. 
H. L. Whidden; Randolph-Macon Woman's College. 


Thermodynamic functions were calculated from kinetic data to aid 
in elucidating the mechanism of action of B-glucosidase on B-D-gluco- 
sides. 


A detailed kinetic study, based on the theory of equilibrium-enzyine- 
substrate formation, was effected over a range of temperatures for the 
enzymatic hydrolysis of four phenyl B-D-glucosides. “Rohferment”, the 
crude B-glucosidase content of sweet almonds, was the enzyme and the 
four glucose sybstrates were phenyl-, p-nitrophenyl-, p-aminophenyl-, and 
p-hydroxyphenyl-B-D-glucoside. The hydrolysis was carried out in ace- 
tate buffer (pH 4.5) in a constant temperature bath at 29°, 30°, and 
40°C. The rate of hydrolysis was determined by measuring with a 
Beckman DU spectrophotometer the glucoside remaining unhydrolyzed 
at designated time intervals. 


The kinetic data obtained was analyzed in such a way as to furnish 
thermodynamic data—heats of reaction and changes in entropy—for both 
the formation and the decomposition of the complex. Positive entropy 
changes for the formation of the complex indicate that the enzyme may 
form the complex by opening out its structure; negative entropy values 
for the decomposition of the complex may indicate that under those 
conditions the enzyme may resume its original structure and thus de- 
crease its volume. 


Thermodynamic data obtained by other investigators has suggested 
similar enzyme action for trypsin, pepsin, and urease on their respective 
substrates. 


11. STEREOCHEMISTRY AND CONFORMATION IN CONJUGATED UNSATURATED 
KETONES AND ENOLS. ADDITION-ENOLIZATION. 


Robert E. Lutz and Chi-Kang Dien; University of Virginia. 
1, 1, 2-Triaroylethylenes have bene prepared through 3-aroyl-2, 5- 
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diarylfurans by nitric acid oxidations. They are reduced to the saturated 
triketones or to furans, and undergo typical addition-cyclizations to the 
chloro and actetoxy furans. In the additions of hydrogen halide and 
morpholine, the groups go to the two positions as shown by subsequent 
furanizations of the addition compounds and oxidations of the furans. 
Chlorinations and brominations have been studied. Bromination of the 
unsaturated triketone involves reduction of the 1-bromine of the dibro- 
mide and furanization. 


The persistence and instability of metastable a-substituted {-diketones 
are attributed to steric effects. The existence of two stereoisomeric 
a-phenacyldibenzoylmethane enols has been demonstrated. One (cis, 
crystalline) was obtained by enolization of the triketone and gave a 
normal chelated copper dérivative. The other (trans, oil) was obtained 
by conjugate reduction of tribenzoylethylene which followed a predicted 
stereochemical course, and gave a non-chelated complex copper salt in- 
volving four molecules of enol. Steric factors affecting the ease of 
furanization of the trans eno] and its 3-bromo derivative are discussed. 
Reversible addition-enolization of tribenzoylethylene by alkoxide ion was 
demonstrated, and the effect of acid on competing ketonization and 
elimination is discussed. Trans-dibenzoylethylene is shown to undergo 
reversible base-catalyzed addition of alcohol under similar conditions. 


New examples of cis-addition-furanization have been studied and the 
mechanism discussed. 


12. UNsaTuRATED GycLic SULFONES; PyRoLysis OF 3-BROMOMETHYL-2, 
5-DIHYDROTHIOPHENE 1, 1-D10xmwe. 


Robert C. Krug and Teh Fu Yen; Virginia Polytechnic Institute. 


The peroxide catalyzed reaction of 3-methyl-2, 5-dihydrothiophene 
1, 1-dioxide with N-bromosuccinimide in chloroform grade 3-bromomethy]- 
2, 5-dihydrothiophene 1, 1-dioxide in 38 per cent yield. The pyrolysis 
of the latter compound under reduced pressure gave a bromodiene iden- 
tified as 2-bromomethyl-1, 3-butadiene together with a second and un- 
expected compound which appeared to be a dibromoalkene. On the 
basis of certain chemical properites and the interpretation of the infra- 
red spectrum, this dibromoalkene has been assigned the structure cor- 
responding to 1, 4-dibromo-2-methy]-2-butene. 


13. Some ExpERIMENTS REGARDING THE ELBs REACTION. 


Frank A. Vingiello and Walter W. Zajac, Jr.; Virginia Poly- 
technic Institute. 


The Elbs reaction which involves the pyrolysis of diary] ketones 
having a methyl substituent adjacent to the carbonyl group provides one 
of the simplest routes to the preparation of polynuclear hydrocarbons. 
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In an attempt to broaden Bradsher’s aromatic cyclodehydration re- 
action [C. K. Bradsher, J. Am. Chem. Soc. 62, 486 (1940)] we under- 
took to study the cyclization of some 2-benzylphenyl naphthyl ketones. 
The first ketone studied was 2-benzylphenyl-l-naphthyl ketone (1). The 
cyclization required drastic conditions and the results were quite sur- 
prising. High temperature acid catalyzed cyclization gave 10-phenyl-l, 
2-benzanthracene (III) and 9-(l-napthyl)-anthracene (II) in approxi- 
mately equal quantities. Cyclization of the same ketone using alumina 
gave mainly 10-phenyl-1, 2-benzanthracene (III) with but a_ small 
amount of 9-(1-naphthyl)-anthracene (II). Compound II was expected 
as the normal product of the acid catalyzed cyclization of the ketone 
I according to all previous work; however, the presence of compound III 
was surprising indeed. The cyclization seems to have followed a path 
similar to an Elbs-type reaction. Such reactions were thought to occur 
only at higher temperatures and with no solvent or catalyst present. This 
led us to investigate the use of alumina to effect the Elbs-type cycliza- 
tion of other structurally similar ketones. 

The ultraviolet spectra of all new hydrocarbons will be presented. 


14. THe APPARENT ROLE oF CysTINE IN VARIOUS COMMERCIAL 
PROTEINS. 


William R. Smithey, Jr.; Virginia-Carolina Chemical Corporation. 


Cystine has long been recognized as an important constituent of the 
proteins in wool and hair. The classic researches of Milton Harris and 
his co-workers [ Patterson, Geiger, Mizell, and Harris, J. Res. Nat. Bur. 
Stds., 27, 89 (1941); Geiger, Kobayashi, and Harris, ibid., 29, 381 
(1942)] have led to a sound theoretical and practical understanding of 
the role of cystine in both wool and hair. 


The proteins from corn and soybean are known to contain much 
less cystine than wool. The probable role of cystine has been studied 


through cystine analyses and chemical reactions and by comparison of 
properties of various fibers. 


The conclusion reached is that cystine probably plays a minor role 
so far as the fiber forming properties of zein and soybean proteins are 


concerned. 
15. THe Bonr TuHeory or Atomic Hyprocen. 
Eric Adelberger; Washington-Lee High School, Arlington. 
16. GrowTH or Copper PowpeER IN THE REACTION OF HyDROGEN AND 
OxyGEN ON A Copper SINGLE CRYSTAL. 


Robert E. Cunningham; University of Virginia. 


Under some conditions the reaction of hydrogen and oxygen on a 
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copper surface leads to the formation of dendritic metal growths. It 
has been found that these growths occur only when an oxide film is 
present. In the absence of oxide films, powder already formed slowly 
disappears if reaction is continued, but not if the metal is simply heated 
in hydrogen. 


17. Tse Ercuinc or Copper SINGLE CrysTALs IN AQUEOUS SOLUTIONS. 
G. Tyler Miller, Jr.; University of Virginia. 


Etching of copper single crystals was shown to vary with crysatllo- 
graphic face in CuSO,-H,SO, solutions. Studies also showed that the 
nature of the etch patterns formed varied with the acidity of the solution. 


18. THe DEVELOPMENT OF ETCH Pits, Sprrats, AND Facets By HEat- 
ING CoprpeR CrysTALs TO HiGH TEMPERATURES IN HicH Vacuum. 


F. W. Young; University of Virginia. 


In order to study the development of tech pits and facets on differ- 
ent crystal faces, single crystal spheres of copper were carefully polished, 
cleaned and heated by induction heating to temperatures near the melt- 
ing point in vacua 5 x 10-° mm. Hg. In one set of experiments copper 
was evaporated from the surface of the crystal and condensed on the 
cold wall of the vacuum vessel. Facets were formed parallel to the 
(111), (100), and (110) faces, and some etch pits were developed. On 
some crystals, spirals with large steps were developed around the (111) 
poles. In a second set of experiments the crystal was suspended in a 
copper cup which was heated with the crystal so as to approach equili- 
brium between crystal and vapor. Facets were also formed by this treat- 
ment, and a larger number of etch pits were formed in the surface. The 
number of etch pits per unit area varied with crystal face and with tem- 
perature of heating. 


19. A HicH VoLTaGe ELECTRON DIFFRACTION APPARATUS AND ITS 
APPLICATION TO THE STUDY OF METAL SURFACES. 


Kenneth R. Lawless; University of Virginia. 


Information on the structure of surfaces and surface films is obviously 
essential to an understanding of the surface properties of metal crystals. 
To supplement X-ray and microscope methods for studying this struc- 
ture a high voltage electron diffraction apparatus has been designed and 
constructed. The diffraction unit operates at 40, 60, 80 and 100 KV, 
will accept either bulk specimens for reflection studies or stripped films 
for transmission studies, and the patterns may be recorded on film for 
a permanent record. Four major types of information have been ob- 
tained: 1. Crystal structure and chemical composition. 2. The degree of 
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rfection of the crystals. 3. The surface topography. 4. Orientation re- 
fationships between surface films and the metal substrate. 


20. Tse OxmaTION or SINGLE CrysTALs OF NICKEL. 


Kenneth R. Lawless, Fred W. Young, and Allan T. Gwathmey; 
University of Virginia. 


Previous studies have shown that the rates of oxidation of single crys- 
tals of copper, and the structure of the oxides formed thereon, vary mark- 
edly with the crystal face exposed at the surface. The purpose of the 
present paper is to present preliminary results of a study of the oxida- 
tion of large crystals of nickel. The presence of hydrogen in the nickel 
was found to have a striking influence on the rates of oxidation of the 
different faces, and reproducible results could be obtained only when 
the crystals were thoroughly outgassed and metal was evaporated from 
the surface at a temperature of approximately 1300°C. and a pressure 
of 1 x 10-" mm. Hg. The relative order of the rates of oxidation of the 
different faces, using interference colors as an approximate measure of 
the thickness of the oxide film, and the structures of the oxide on the 
(100), (110), and (111) faces as determined by electron diffraction, 
will be given. Nuclei of oxide could be seen on the different faces with 
an optical microscope for crystals from which all hydrogen had been re- 
moved. No nuclei could be detected on crystals from which hydrogen 
had not been removed. 


21. Raproactrve TRACERS IN ELUCIDATING ANTIOXIDANT AND CORROSION 
INHIBITING MECHANISMS. 


Donald R. Campbell and James W. Cole, Jr.; University of 
Virginia. 


The unusual activity of phenothiazine and some of its derivatives as 
inhibitors for the autoxidation of high boiling fluids, such as di-(2-ethyl- 
hexyl) sebacate, has been attributed, at least in part, to the presence of 
oxygenated free-radicals of a semi-quinone type. The fate of these 
species cannot be determined because of the complex nature of the 
oxidation products of the system. Convenient techniques have been de- 
vised for following the behavior of additives as antioxidants and corrosion 
inhibitors when the additive contains a radioactive isotope. These sub- 
stances have been synthesized: S* phenothiazine; N-C“ methyl pheno- 
thiazine and N-methyl S” phenothiazine. Their behavior at 200°C. has 
been followed when they were present in small quantities in the oxida- 
tion of di-(2-ethylhexyl) sebacate in the absence and presence of cata- 
gs active metal surfaces. The results support the hypothesis that 

e intermediate oxygenated species undergo a further approximately 
first order reaction to precipitate sulfur containing substances. 
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92. THe PREPARATION OF ELEMENTAL Boron oF HicH Pourrry. 


Claude P. Talley, James C. Rahman, and Lloyd E. Line, Jr.; 
Experiment Incorporated. 


Elemental boron of high purity has been prepared by the reduction 
of boron tribromide by hydrogen in the neighborhood of incandescent 
wires of tantalum, molybdenum, and tungsten. The reduction occurs 
when a flowing mixture of boron tribromide vapor and hydrogen gas 
passes over the incandescent wire on which the elemental boron de- 
osits. Preliminary results indicate that the boron deposits probably 
ue a purity in excess of 99 per cent. 


The boron tribromide was made by reacting bromine with commer- 
cially available elemental boron in a furnace at 850°C. and purifying 
in a specially designed distilling unit. Glass apparatus for carrying out 
the reduction step is described. 


Most of the massive black deposits of boron were clearly crystalline, 
exhibiting sharply defined faces; however, some ged amorphous 
material was observed. In addition, shiny black spheres up to 0.1 mil- 
limeter in diameter and having densities approximately that of boron 
were found. Their presence is difficult to account for on basis of melt- 
ing since the measured temperature of the wire never exceeded 1300°C., 
which is about 900°C. lower than the reported melting point of boron. 
If the spheres were formed from liquid material, then the energy re- 
quired for the melting of the boron may be associated with the catalytic 
recombination of hydrogen or bromine atoms or condensation of boron 
atoms at sites with low heat dissipation rates. Their presence might also 
be accounted for by assuming that the boron is deposited in a vitreous 
form, in which case the onset of softening could be at a relatively low 
temperature. 


Future work planned includes (1) the establishment of the purity 
of the boron deposits, (2) a study of their structure, and (3) an investi- 
gation of the oxidation behavior of boron. 


23. ABSORPTION OF UNDILUTED Vapors By Drops. 


William E. Rice; Experiment Incorporated. 


The evaporation of liquid drops moving through air and the absorp- 
tion by drops of soluble gases diluted with air have been studied ex- 
haustively [W. E. Ranz and W. R. Marshall, Jr., Chem. Eng. Progr., 48, 
141-146 and 173-180 (1952).] But work has just begun [R. R. Hughes 
and E. R. Gilliland, Chem. Eng. Progr. Symposium Ser. No. 16, 51 
101-120 (1955)] on absorption of undiluted soluble gases. 


Diffusion in the gas phase probably does not limit absorption rates 
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of pure gases unless the vapor pressure of the drop substance is quite 
high, since any boundary layer will be composed almost entirely of the 
“diffusing subsatnce.” 


In the present work, absorption of ammonia by falling water drops 
was measured. Most instances showed a pickup, within a few milli- 
seconds, of a quarter of the amount required to saturate the drop. Then 
the absorption rate became slower. 


Possible rate-limiting processes are (1) diffusion in the liquid phase 
and (2) the striking of the drop surface by ammonia molecules, with a 
sticking probability that varies with surface composition. 


Liquid-phase diffusion, whether rate-limiting or not, must be aided 
by circulation to account for the high absorption rates found. In one 
case of absorption of the less soluble carbon dioxide, circulation accom- 
panying transient drop oscillations proved rate-limiting. Absorption rates 
of ammonia decrease much faster with time. 


The project was sponsored by the Army Ordnance Corps. 


24. Spark IcniITION oF Dust CLowups. 


Lloyd E. Line, Jr., and James C. Rahman; Experiment Incor- 
porated. 


The previously described apparatus [Lloyd E. Line, Jr., and Wendall 
J. Clark, Va. J. Sci., 6, 258 (1955) ] for studying dust explosions has been 
employed with certain modifications to obtain information on the ignition 
limits of lycopodium, magnesium, and boron dusts suspended in oxygen- 
inert diluent-gas mixtures. 


Essentially two kinds of experiments are being carried out: (a) the 
determination of the minimum percentage of oxygen required in an O,- 
diluent mixture for ignition, with a fixed spark energy, of a column of 
dust of fixed concentration, and (b) determination of the minimum spark 
energy required for ignition of a column of dust of fixed concentration 
suspended in an O,-diluent mixture of fixed composition. These minima, 
unlike those of combustible gases, are not sharply defined. Instead there 
is a range of oxygen concentration or of energy in which there is only 
a certain probability that ignition will occur. 


Results are presented concerning the effect on ignition of the absence 
or presence of a confining wall, of the spark gap distance, and of other 
apparatus parameters. Some results are presented also on the effect on 
the ease of ignition of (a) using either nitrogen or helium as the diluent, 
(b) oxygen concentration, (c) dust concentration, and (d) particle size. 
These were obtained in order to gain a preliminary understanding of 
the underlying basic phenomena. 
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25. FoRMATION OF IONS IN FLAMES. 
H. F. Calcote and I. R. King; Experiment Incorporated. 


The abnormally high concentration of ions in the combustion zone or 
inner cone of a Bunsen flame is probably related to nonequilibrium elec- 
tronic excitation, but the mechanism of such processes still requires eluci- 
dation. It is the purpose of this paper to survey the mechanisms which 
have been considered for the formation of ions and to discuss these in 
terms of the experimental evidence, including some new results obtained 
with a Langmuir probe. 


The following explanations of ionization have been considered 
1. Thermal ionization of impurities with low ionization potentials, such 
as the alkali metals. 2. Thermal ionization of radicals with low ioniza- 
tion potentials, e.g., C., CH and OH. 3. Thermal ionization of small 
carbon particles where the ionization potential approaches the work 
function, 4.4. e. v. 4. Chemical energy released as translational energy. 
5. Chemiionization. 6. Collisions of the second kind. 


The research was conducted under the auspices of Project SQUID. 


26. SEMIQUANTITATIVE ANALYSIS OF ALKYL ACID POLYPHOSPHATE 
MIXTURES. 


T. M. Melton; Virginia-Carolina Chemical Corporation. 


Alkyl acid polyphosphate mixtures are obtained by the reaction of 
aliphatic alcohols with phosphorus pentoxide. A method has been de- 
veloped for the determination of the relative amounts of mono-, di-, tri-, 
and polyphosphate components present in the alkyl acid polyphosphate 
mixtures. Trends in the change in composition with different reaction 
conditions are discussed. 


27. Vapor PHASE CHROMATOGRAPHY. 


Robert B. Seligman, Frank E. Resnik, Andrew E. O'Keeffe, 
Joseph C. Holmes, Francis A. Morrell, and Donald P. Murrill; 
Philip Morris and Company, Ltd., Incorporated. 


Vapor phase chromatographic analysis is well suited to work with 
complex liquid and gaseous mixtures because of the, extremely small 
sample size needed, the rapidity of the method, and the efficiency of 
the separations. 


The physical set-up, transfer of samples to the chromatographic col- 
umns, preparation and development of these columns, and trapping of 
fractions for analysis with the mass spectrometer are discussed. 
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28. THe Use or THE Mass SPECTROMETER AS A QUALITATIVE TOOL. 


Frank E. Resnik and J. C. Holmes; Philip Morris and Company, 
Ltd., Incorporated. 


It is well known that mass spectrometers are used extensively for 
the quantitative analysis of mixtures of known compounds; however, our 
objective is to show how it can be used as a qualitative instrument. 


A brief description of the mass spectrometer will be given consisting 
of the physical layout, the analyzer assembly, and the sample introduc- 
tion system which includes a heated inlet system. 


The techniques used to effect qualitative identification of compounds 
from a mass spectrum are: (1) uniqueness of spectra; (2) mass inter- 
vals to identify fragments and elements present; (3) peak-free regions 
to establish the absence of compounds; (4) identification by stable 
isotopes, and (5) characteristic peak shapes and distinctive groupings, 
such as metastable and half-mass peaks. 


Another important technique in qualitative analysis is the use of high 
resolution mass spectrometry. This technique utilizes the principle that 
atomic masses are not exactly integral numbers; thus separation of 
oxygen-nitrogen- or sulfur-containing compounds from hydrocarbon com- 
pounds can be accomplished. Resolution of ion pairs of known com- 


pounds is presented and its application to unknown compounds dis- 
cussed. 


The use of the mass spectrometer in conjunction with gas chroma- 
tography will be di . 


Bustness MEETING 


A nominating committee consisting of Robert E. Cunningham, Chair- 
man, Jane Bell Gladding, and Henry Leidheiser nominated the follow- 
ing candidates as officers of the Chemistry Section for 1956-57: Chair- 
man, Mary E. Kapp; Secretary, Joe H. Holmes. These officers were 
elected by a unanimous vote of the members present. No other busi- 
ness was transacted. 


29. THe ELECTRODEPOSITION OF ALUMINUM FROM ETHER-AMINE 
ALUMINUM CHLORIDE SOLUTIONS. 


N. F. Murphy and A. C. Doumas; Virginia Polytechnic Institute. 


Three-component solutions of amines dissolved in ether and aluminum 
chloride have been found to be electrical conductors and to deposit 
aluminum from the solution. The three-component system has 
a single-phase area in which the deposits are adherent and smooth. The 
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extent of the single phase area depends on the amine and ether used. 
In addition to ethyl ether, other, higher-boiling ethers may be used, but 
if the molecular weight of the ethers is too high, the deposits are of 
poor quality. The amines used include n-butyl amine, 2-ethyl hexyl 
amine, di-butyl amine and tri-butyl amine. Other amines would be 
suitable, if the molecular weight is not too high. The bath must be 
provided with a recovery system for the volatile solvents since the bath 
operates at the boiling points. High current densities have been shown 
to form highly polished deposits, and these high current densities permit 
deposition in rapid strip machines. 


30. Gas Puase or CIGARETTE SMOKE: THE EFFECT oF CHANGES IN 
SMOKING TECHNIQUE ON THE CO,:CO CoNCENTRATION RatTIO. 


J. Scott Osborne, Jr. and Edward S. Harlow; The American 
Tobacco Company. 


The influence of speed of puff on the CO,:CO concentration ratio 
was studied. By aeek. of puff is meant the puff volume divided by the 
duration of the puff. Other variables of the smoking process were held 
constant to the extent feasible. A simple smoking apparatus allowing 
independent variation of puff volume and duration was constructed and 
used, and analyses were accomplished with a double beam infrared 
spectrophotometer. Under the experimental conditions described, the 
CO,:CO ratio decreased with increasing speed of puff. An expression 
of the form of y = ax* was found to fit the experimental data, giving 
a linear log-log plot. A brief discussion of the results is included. 


31. Acm AND Base CATALYSIS IN THE SOLVOLysis OF ALKYL BOoRATES. 


Gilbert T. Perkins and Thomas I. Crowell; University of Vir- 
ginia. 

The rate of reaction of sec.-butyl borate with ethanol, to form ethyl 
borate, was measured dilatometrically at O° and 25°C. Acetic acid, 
acetate ion, ethylonium ion, and ethoxide ion all accelerated the alco- 
holysis. Experiments using buffer solutions at constant ionic strength 
showed general acid and base catalysis. Small amounts of water also 
accelerated the reaction except when it was acid catalyzed, in which 


case, the conversion of ethylonium ions to the less reactive hydronium 
ions decreased the rate. 


Isopropyl borate reacted twelve times as fast, and tert.-butyl borate 
only a fraction as fast as the sec.-butyl ester. Esters of primary alcohols 
apparently reacted too rapidly for measurement. 


The reaction mechanism is discussed with reference to the catalysis, 
structural effects, and activation energies observed. 
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32. OxmaTION oF Boron WitH HypDROGEN PEROXIDE. 
Ira A. Updike and Grover L. Farrar; Randolph-Macon College. 


This paper reports a new quantitative method of oxidizing elemental 
boron together with some combined boron. Because of the difficulty in 
obtaining pure boron by the commonly employed reduction processes, 
commercial samples of the element usually contain considerable impuri- 
ites, 10-15 per cent, of unspecified composition, but frequently spoken 
of as borides and suboxides. These impurities may present difficulties 
in the oxidation of boron to orthoboric acid. The presence of HCl, 
HNO, and NaCl reduce the solubility of boric acid and thus could be 
a disadvantage in the oxidative dissolution of boron. 


Our study confirms previous work that hot aqua regia reacts with 
finely powdered boron and also with accompanying impurities containing 
combined boron to give orthoboric acid. Another method, which ap- 
pears more feasible, has been found for dissolution of the sample. 


The quantitative oxidation of boron by our reagent, concentrated 
hydrogen peroxide, is especially advantageous in that reaction begins 
spontaneously and proceeds without applied heat, whereas the aqua regia 
method requires heating under reflux with special precautions to prevent 
loss of boric acid by steam distillation. 


33. A SPECTROPHOTOMETRIC METHOD FOR THE DETERMINATION OF 
NICKEL IN HuMAN BLoop. 


Maxwell L. Cluett and John H. Yoe; Pratt Trace Analysis Lab- 
oratory, University of Virginia. 


Gram atom absorptivity values of several Ni (II) chelates were com- 
pared in order to select the most sensitive reagent for the spectropho- 
tometric determination of trace amounts of nickel. A separation pro- 
cedure based on the behavior of Ni (II) and interfering metal ions on 
an anion exchange resin in strong hydrochloric acid solution and on a 
calcium carbonate column in alkaline solution has been developed. The 
blood samples were wet ashed with nitric acid at 350°C. The pro- 


cedure has been used to establish the “normal range” for nickel in human 
whole blood. 


34. DETERMINATION OF BORON IN PLANT TissUE WITH A New Group 
oF COLORIMETRIC REAGENTS. 


Everett C. Cogbill and John H. Yoe; Pratt Trace Analysis Lab- 
oratory, University of Virginia. 


Diaminochrysazin, diaminoanthrarufin, and tribromoanthrarufin give 
sensitive color reactions with borate ion in concentrated sulfuric acid solu- 
tion. The color change with diaminochrysazin is from lemon yellow to 
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orange; that of diaminoanthrarufin, from brownish yellow to dee blue; 
and that of tribromoanthrarufin, from reddish violet to bright blue. A 
spectrophotometric study has been made of the three compounds as 
colorimetric reagents for the determination of trace amounts of boron, 
particularly in biological material. Their spectrophotometric sensitivities 
in 95.4 per cent sulfuric acid are, respectively, 0.0022, 0.0025 and 0.0009 
micrograms of boron per square cm. at their optimum analytical wave- 
lengths; and with them, quantities of boron in the range 2 to 7 micro- 
grams may be determined spectrophotometrically with a precision of 
less than 1 per cent. The effect upon the color reactions of the variables, 
time, temperature, concentration of sulfuric acid, and presence of diverse 
ions have been studied. Titanium is the only common metallic ion likely 
to interfere; oxidizing anions and fluoride must be absent. For the de- 
termination of boron in plant tissue, a procedure has been developed 
employing wet digestion and separation of the boron by methyl borate 
distillation. By means of it, with the diaminochrysazin as the colorimetric 
reagent, quantities of boron between 6 and 12 micrograms in a 0.1-0.3 g. 
sample of plant tissue may be determined with a precision of 4 per cent. 


35. A New Cuass or OrnGAnic REAGENTS FOR THE SPECTROPHOTOMETRIC 
DETERMINATION OF TRACE AMOUNTS OF OsMIUM. 


Edgar L. Steele and John H. Yoe; Pratt Trace Analysis Labora- 
tory, University of Virginia. 

The investigation of the naphthylamine sulfonic acids as analytical 
reagents for osmium has followed three main courses. The first, to 
determine the applicability of the osmate (VI)-l-naphthylamine-3, 5, 7- 
trisulfonic acid complex to the quantitative estimation of trace amounts 


of osmium. It was found that this reagent is very sensitive to osmium 
(VI). 


The second part of the investigation involved the separation of os- 
mium from interfering substances. This was accomplished by oxidizing 
the osmium to the tetraoxide and distilling. The tetraoxide was then 
reduced to osmium (VI) by hydroxyl ions, the valence state required 
for forming the colored complex. 


The third part of the investigation deals with structural analysis of 
the osmium complexes. The nature and position of the amine nitrogen 
and of the sulfonic acid groups are being studied to determine their effect 
on complex formation and stability. A series of twenty-four different 
naphthylamine sulfonic acids are being used in this study. 


36. A Srupy oF THE BoroNn-CuRCUMIN SysTEM. 


W. Allan Powell and Emmett H. Poindexter; University of 
Richmond. 


Turmeric, an impure material containing the yellow coloring matter, 
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curcumin, has been used for the colorimetric determination of boron for 
more than fifty years. Many modifications and applications have been 
reported; however, much still needs to be learned about the mechanism 
of the reaction. In the present study an attempt has been made to ob- 
tain a better understanding of this reaction. 


Evidence has been obtained which indicates that the red color formed 
in the turmeric method is that of a boron-curcumin-oxalic acid complex 
having a molar ratio of 1-1-1. Okxalic acid increases the sensitivity of 
the method by increasing the rate of reaction, apparently by chelating 
with the boron prior to reaction of the boron with curcumin. This chela- 
tion activates the boron and makes it more susceptible to reaction with 
curcumin. Of twenty-eight compounds studied, oxalic acid was found 
to be most suitable for sentization of the method. 


37. Procress Report oF STuDIES OF THE COORDINATION OF Ca- 


TIONS OF THE First TRANSITION SERIES BY SEVERAL POLYHYDROXYL- 
AMINE HyDROCHLORIDES. 


W. P. Moore and Wm. E. Trout, Jr.; University of Richmond. 


1, 3-trishydroxymethyl-methyl-amino-ethane dihydrochloride; 1, 2, 3- 
trishydroxymethyl-methyl-amino-propane trihydrochloride, and 1, 3-tris- 
hydroxymethyl-methyl-amino-propanone dihydrochloride were prepared. 
The composition and stability of chelates formed by these organic com- 
pounds and cations of the first transition series were studied. 


38. THe DETERMINATION OF Formic ACID AND OTHER VOLATILE ACDDs. 


B. R. Warner,*® R. D. Carpenter, and L. Z. Raptis; Philip Morris 
and Company, Ltd., Incorporated. 


A method developed for determining formic acid and other volatile 
acids utilizes separation by means of successive azeotropic distillations 
from a single sample. The formic acid is distilled with chloroform, and 
the acetic acid with benzene. The acids are then determined quanti- 
tatively by titration with methanolic sodium hydroxide. 





* Deceased 
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MINUTES OF THE 
SECTION OF EDUCATION (6) 


DeForest L. Strunk, II, Chairman 
W. Donatp Cxracue, Secretary 
James B. Patron, Jr., Section Editor 


FRIDAY, MAY 11, 1956—9:00 A. M—ROOM 11 
SECOND BAPTIST CHURCH, 7 EAST FRANKLIN STREET 


1. A Procress REPORT ON THE JomnT STUDY OF THE QUALITIES OF 
EXPERIENCE FOR PROSPECTIVE TEACHERS. 


J. P. Wynne; Longwood College. 


The American Association of Colleges for Teacher Education and The 
Philosophy of Education Society have appointed a Joint Committee to 
study ways and means of defining desirable qualities of experience and 
of defining a tentative set of such qualities as a starting point for further 
studies on the part of schools and colleges. This committee consists of 
the following: Karl W. Bigelow, Teachers College, Columbia University, 
Chairman; William F. Bruce, Washington, D. C.; Franklin H. McNutt, 
Woman’s College of University of North Carolina; G. Max Wingo, Uni- 
versity of Michigan; John P. Wynne, Longwood College, Farmville, 
Virginia. 

The outline of the study approved by the two organizations involves: 
1. Defining the idea of the qualities of experience, 2. Defining the quali- 
ties which are found through systematic study to be desirable, 3. Secur- 
ing from educational philosophers representing different schools of thought 
criticisms of the idea of qualities of experience and of the particular 
qualities defined, 4. Securing from specialists in various kinds of educa- 
tion their reactions to the idea of qualities of experience and to the par- 
ticular qualities defined, 5. Developing techniques of studying and culti- 
vating qualities of experience for use in particular situations. 


The Joint Committee has developed Items 1 and 2 in a prelimin 
manuscript. The standard qualities of experience proposed and defined 
are designated as: (1) The quality of relevancy, (2) The quality of 
sociality, (3) The quality of satisfaction, (4) The quality of creativity, 
(5). The equality of intelligence, (6) The quality of unity. The Com- 
mittee will ask persons representing a variety of interests to criticize the 
manuscript. Their suggestions will be used as a basis of revision. The 
revised manuscript will be sent to educational philosophers representing 
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various schools of thought and to outstanding specialists in different 
kinds of education in order to obtain data for use in preparing Items 
3 and 4. The data for use in preparing Item 5 are to be secured from 
reports on the use of the manuscript in schools and colleges. 


2. ExpERIMENTAL STUDY IN THE TEACHING OF ARITHMETIC. 


Francis G. Lankford, Jr. and Evan G. Pattishall, Jr.; University 
of Virginia. 


Experimental and control conditions were randomly assigned to each 
of eighteen pairs of intact, non-homogeneous fifth grade classes. The 
experimental conditions involved the teaching of addition and subtraction 
of fractions with the help of experimental materials emphasizing two im- 
portant features: (1) ideas and rules of arithmetic were developed in- 
ductively through pupil participation rather than the more usual method 
of teacher explained rule followed by practice, and (2) pupils were 
encouraged to learn arithmetic thoughtfully and independently using men- 
tal arithmetic with emphasis on varied approaches. The control condi- 
tions involved the use of the best teaching as normally employed by the 
designated control teachers. 


The experimental design included the use of analysis of covariance 
using the California Arithmetic Test and the Californnia Mental Maturity 
Test as initial X, and X, variables respectively for all groups. A final 
Y variable test was constructed to measure pupil achievement in frac- 
tions at the completion of the five-month experiment. 


Results demonstrated the experimental groups to be: (1) significantly 
superior in the mean number of correct answers on final achievement 
test, and (2) significantly superior in expression of arithmetical concepts 
through mental computation. Other significant results in achievement 
and expressed attitudes are discussed. 


3. ENRICHING THE SCHOOL PROGRAM THROUGH AuDIO-VisuAL ADs. 
Edwin M. Logan; University of Virginia. 


Research has revealed that audio-visual materials can play a vital 
role in educational programs ranging from elementary grades through 
the university levels. Among other contributions to more effective 
teaching, audio-visual aids stimulate interest, reduce teaching time, and 
make learning more permanent and meaningful. 


Aware of this research, the writer undertook a project under the 
auspices of the University of Virginia which dealt with enriching the 
school program through the use of audio-visual aids. First, a survey 
was conducted in a Virginia county which revealed numerous weak- 
nesses in the existing audio-visual program—facilities, administration, 
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and utilization of sensory materials. 


After analyzing survey results, both teachers and administrative 
personnel recognized and desired to strength weaknesses at both the 
school and county levels. 


To correct these deficiencies, various audio-visual activities were 
undertaken. Some activities included were: (1) demonstrating and 
teaching the operation of equipment such as motion picture projectors, 
tape recorders, and vu-graphs; (2) helping the school Bureau of Teach- 
ing Materials representatives to better understand their role as well as 
their functions with local, regional, and state bureaus of teaching ma- 
terials; (3) participation of many teachers and principals in the county 
in preparing a local field trip directory; (4) helping teachers achieve 
more effective utilization of films in their classrooms; (5) darkening 
classrooms adequately for use of audio-visual materials; and (6) dem- 
onstrating the various uses of the felt board. 


All of these activities, and others too, were carried out at the school 
level. Suggestions for the county, embracing supervisory, administra- 
tive, and budgetary considerations, were recommended and accompanied 
by a practical plan for their implementation. 


At this time, the interest shown in activities already conducted and 
the sustained interest displayed thus far during the current school year 
has resulted in the instructional program of this Virginia county being 
greatly enriched through the effective use of audio-visual materials. 


4, A CoMPARISON OF SUBJECTIVE PREDICTIONS WitH OBJECTIVE PRE- 
DICTIONS OF COLLEGE ACHIEVEMENT. 


Marshall Moore Brice; Staunton Military Academy. 


The purpose of this study was to compare objective predictions—in- 
telligence test results and twelfth grade averages—with subjective predic- 
tions made by secondary school teachers as to academic achievement in 
college. Statistics were derived from records of graduates in three recent 
Staunton Military Academy classes—244 students attending 101 different 
colleges. 


Each subjective prediction was converted to a statistical equivalent 
between 0 and 100 on a predetermined scale. Grade point averages in 
the college freshman year constituted the criterion, with which six predic- 
tive factors were compared: Otis IQ’s; Q-scores, L-scores, and total scores 
on ACE Psychological Examinations; twelfth grade averages; and aver- 
ages of teachers’ predictions, called predictive rating averages. 


Only two predictive indices correlated significantly with the criterion: 
predictive rating averages, .478; and twelfth grade averages, .412. Inter- 
correlations computed among variables indicated that subjective predic- 
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tions, although influenced by academic marks, emanated also from other | 
factors. 


Results appear to warrant the conclusions that secondary schools send- =| 
ing graduates to many different colleges should base prognosis principally _| 
upon subjective predictions and academic averages, and that it is possible | 
to reduce subjective predictions to. numerical equivalents which are of 
somewhat greater reliability than are twelfth grade averages. 


Business MEETING 


The report of the nominating committee was presented and the fol- 
lowing officers were elected to serve for the year 1956-1957: Chairman, 
W. Donald Clague; Secretary, Evan G. Pattishall, Jr. 
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MINUTES OF THE 
SECTION OF ENGINEERING (7) 


Rosert W. Truitr AND NELson F. Munpuy, Co-Chairmen 
Davmw M. Crm, Secretary 
Rosert M. Husparp, Section Editor 


FRIDAY, MAY 11, 1956-9:30 A. M.—VIRGINIA ROOM, 
JEFFERSON HOTEL 


1. A Nore ON THE SLOPE OF THE Lift CURVE IN Two-DIMENSIONAL 
TRANSONIC FLow. 


Robert W. Truitt; Virginia Polytechnic Institute. 


Experimental pressure distribution over the front half of a symmetric 
diamond wedge, at small angle of attack, was integrated to find the slope 
of the lift curve. The experimental lift-curve slope was compared with 
existing theory in the transonic range. The experimental local Mach 
number variations were presented and discussed. 


2. AN EXPERIMENTAL INVESTIGATION OF TRANSONIC BASE PRESSURES. 


Robert W. Truitt, Arthur C. Bruce, and Gerald D. Walberg; 
Virginia Polytechnic Institute. 


The transonic base pressures on an ogival body of revolution, with a 
short cylindrical afterbody, were measured in the V. P. I. transonic wind 
tunnel under conditions of varying wall configuration and porosity. The 
results of these tests showed that the base pressure drag reached ol ge 
value in the transonic region, but different test configurations caused the 
maximum value of base pressure drag to occur at different Mach num- 
bers. An increase in wall porosity caused an increase in base pressure 
drag co-efficient and a decrease in base pressure ratio. The measurement 
of free-stream static pressure was found to have a profound influence on 
values of base drag coefficient. 


From the results of this investigation it is concluded that transonic 
base pressures may be found from wind tunnel tests, but that care must 
be taken in the measurement of free-stream static pressure and in the dis- 
tribution of wall porosity. 


3. Some Aspects oF Two-DIMENSIONAL SuBsonic Fiow. 


Arthur C. Bruce and Robert W. Truitt; Virginia Polytechnic 
Insitute. 


Some of the details concerning application of subcritical and super- 
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critical subsonic solutions to a simple wedge were described. In particu- 
lar, it was shown that the Schwarz-Christoffel (exact) solution can be 
used only in Gothert’s Similarity Rule. The solution thus obtained pre- 
dicted a forward movement of the C, = 0 point with increasing Mach 
number; this was found to be in direct contradiction to experiment. It 
was shown that if boundary layer effects are considered, better qualita- 
tive agreement with experiment is obtained in this respect. An analysis 
of the results of subcritical and supercritical theories indicated a very 
simple solution from a free-stream Mach number of zero to Mach num- 
bers in excess of unity. It was pointed out that experiment does not 
completely verify the existence of the local Mach number freeze; by ap- 
plying Cole’s “unit chord solution” between the stagnation and the experi- 
mentally determined body sonic point, excellent quantitative agreement 
with experiment was obtained. 


4. A Nore ON THE LIMITATIONS OF THREE-DIMENSIONAL LINEAR 
THEORY FOR COMPRESSIBLE FLow. 


James B. Eades, Jr.; Virginia Polytechnic Institute. 


The limit of applicability of linear theory was investigated. An upper 
limit was defined for which linear theory may be assumed to give a reason- 
able approximation of aerodynamic phenomena about a symmetric body of 
revolution in axisymmetric flow. To illustrate this range of applicability, 
an investigation was carried out on the pressure coefficient about a special 
class of bodies, meeting the requirement of this investigation; the pres- 
sure coefficients were corrected by linear approximation, and a compari- 
son with experiment was made. The result of such an extension was 
shown in graphical form. 


5. A NOTE ON THE HyPErRsonic FLow Asout Two-DIMENSIONAL BLUNT 
Bopies. 


Robert W. Truitt; Virginia Polytechnic Institute. 


A simplified analysis of the flow at Mach number 5.8 over a two- 
dimensional circular cylinder was made for (i) the case of a normal de- 
tached shock wave and (ii) the case of a slightly curved detached shock 
wave. The theoretical pressure distributions were shown for the two 
cases and it appeared that the addition of a shear flow analysis improves 
the accuracy of the subsonic pressure distribution when the detached 
shock wave is curved. The present results were compared with available 
experimental data. 


6. A Fmst APPROXIMATION TO AERODYNAMIC RESPONSE OF A TwoO- 
DIMENSIONAL AIRFOIL TYPE IN SINGLE DEGREE OF FREEDOM 
MOTION. 
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James B Eades, Jr. and Frank B. Anthony, Jr.; Virginia Poly- 
technic Institute. 


A two dimensional mathematical airfoil was investigated, under the 
assumption of a quasi-steady aerodynamics, to determine the aerodynamic 
response of the airfoil to vertical and angular single degree of freedom 
motion. Experimental tests were conducted in the Virginia Polytechnic 
Institute subsonic wind tunnel to determine the correlation between the 
response predicted by a theory of this type and the response of the 
actual case. The analysis represents a first approximation to be the de 
termination of the response of an airplane wing to flutter and vibrational 
motion. 


7. Some CONSIDERATIONS OF PRESSURE-DRAG OVER THE FRONT SURFACE 
OF Two-DIMENSIONAL WepGEs Havinc DIFFERENT AFTERBODY 
CONFIGURATIONS. 


William P. Harrison, Jr. and Robert W. Truitt; Virginia Poly- 
technic Institute. 


This paper presented a general discussion of pressure drag over the 
front surfaces of two-dimensional wedges, with particular emphasis placed 
on afterbody effect. Considerations were oll of existing theory and 
experimental results in the subsonic, transonic, and supersonic regions. 


With regard to the theoretical determination of drag in the transonic 
range, the three most frequently used approximate methods, namely those 
of Cole, of Guderley and Yoshihara, and of Vencenti and Wagoner, were 
mentioned. Comparison of these results for drag over the front surface 
of two different wedge families—one having a symmetrical diamond profile 
and the other having a straight after-body of infinite length—with experi- 
mental data revealed that some discrepancies exist throughout the liter- 
ature where application has been made of the three theoretical solutions. 
These differences between theory and experiment were discussed briefly. 


It was concluded that the work of Cole, Guderley and Yoshihara, and 
Vencenti and Wagoner has done much to enhance a better understanding 
of the transonic-drag problem. Furthermore, it was concluded that more 
exact theoretical methods need to be developed which will take into ac- 
count the secondary effects of afterbody shape and provide a continuous 
solution from Mach number zero through the transonic range. 


8. RresuLts AND APPROXIMATE METHOD FOR DETERMINING TRANSONIC 
PrEssuRE-DRAG OvER THE FRONT SURFACES OF TWO-DIMENSIONAL 
Wenpces Havinc DIFFERENT AFTER-Bopy CONFIGURATIONS. 

George E. Powell and Robert W. Truitt; Virginia Polytechnic 
Institute. 


An approximate method of analysis was used to determine the effect 
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of after-body on front surface pressure drag coefficient on two different 
wedge profiles within the transonic range. The bodies considered were 
a symmetric diamond airfoil and a wedge with a straight after-body, both 
having 7.5 degree semi-opening angle. 


The method of analysis used was commonly referred to as the “throat 
station concept.” According to the throat station concept, the front sur- 
face pressure drag coefficient is a function of the subsonic pressure dis- 
tribution. This indicates that the after-body configuration has a definite 
effect on the front surface pressure drag coefficient, even in the transonic 
range. 


A comparison of the present method with experimental and theoretical 
results was presented and discussed. In particular, it was found that ex- 
periment indicates an appreciable effect of after-body which is predomi- 
nantly viscous in nature and not compressible. 


9. OPERATIONAL ANALOGS AS DYNAMIC ENGINEERING MODELS. 
O. L. Updike, Jr.; University of Virginia. 


Structural analogs, or models, of thermal, electrical, mechanical, and 
hydrodynamic systems have long been used in engineering research and 
design. Complementing these, functional electrical analogs which closely 
approximate mathematical operations are now coming into wide accept- 
ance. Use of these “operational analogs” is iilustrated by problems of 
chemical reaction, control system simulation, and biological growth. The 
balanced accuracy, speed, simple operation, and versatility of this equip- 
ment recommends it for many engineering tasks. With it, most engineers 
can set up and solve their own problems, in contrast to digital computers 
which require mathematical specialists as operators. 


10 Synopsis or Highway SIGN BRIGHTNESS IN RELATION TO PosITION, 
DIsTANCE, AND REFLECTORIZATION. 


Arthur L. Straub and Terrence M. Allen; Virginia Council of 
Highway Investigation and Research. 


The nighttime brightnesses of highway signs vary with incident illumi- 
nation and the reflective properties of the sign materials. The incident 
illumination depends on the headlamp isocandle distribution, and the po- 
sition and distance of the sign from the headlamp. For a given incident 
illumination, the brightness of the sign depends on the entrance and 
divergence angles. 


This paper presented a series of curves of sign brightnesses for typical 
sign materials as seen by a driver approaching from a distance of 2,000 
feet. Several lateral and vertical positions of the sign were assumed, and 
tangents, vertical curves, and horizontal curves were taken into account. 
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The data presented were derived from geometrical relationships between 
the headlamps, driver, and sign, the isocandle distribution characteristics 
of headlamps, and laboratory test results for reflective materials. A field 
validation of the derived data was reported. The significance of sign 
brightness to target value and legibility was discussed. 


11. Egumrrirm Data For Viscous TERNARY SYSTEMS. 
John C. Howard; University of Virginia. 


The paper described a method developed to determine equilibrium 
data for viscous ternary liquid systems. Index of refraction and density 
were the analytical methods employed, and Hand coordinates were used 
to check the accuracy of the data. Using this method, equilibrium data 
were determined for the systems Propylene Glycol-Tributyrin-Di (methoxy 
ethyl) Phthalate, and Propylene Glycol-Di Octyl Phthalate-Acetic Acid 
at 25°C. 


12 Heat TRANSFER IN Narrow ENCLOSED Gas SPACES. 
John R. Marshall; University of Virginia. 


The ability of gas in small enclosed spaces less than 0.08 inch thick 
to conduct heat is affected by changes in temperature, pressure, orienta- 
tion of space, and the nature of the gas. A special hot plate apparatus 
for studying heat transfer in such spaces was described, and the results 
of investigating the effects of these variables on the heat transfer proper- 
ties of carbon dioxide, air, Freon-12, and helium between parallel plates 
were given. As the gas space thickness increased, the heat transferred 
decreased and convection became the important mode of heat transfer. 
The modes of heat transfer were affected by pressure only at very low 
pressures when heat transfer decreased largely due to the decrease in 
thermal conductivity of the gas. The amount of heat transferred de- 
creased as the gas space was rotated from horizontal to vertical when the 
heat transferred by convection was appreciable. 


13. THe Errect oF SUPERIMPOSED ALTERNATING CURRENT AND PERIODIC 
REVERSE CURRENT ON THE YIELD OF ELETROCHEMICAL REACTIONS. 


N. F. Murphy and B. C. Doumas; Virginia Polytechnic Institute. 


Electrochemical preparation of pigment grade lead chromate was 
studied with periodic reverse current. The direct to reverse current time 
ratio varied from 1 to 20, anode current density was 0.0059 ampere per 
Square centimeter, and temperature was about 33°C. Electrolyte solu- 
tions contained K,CrO, with NaNO,, and K,CrO, with NaNO,. The yield 
and purity of lead chromate were not improved by using periodic re- 
verse compared to using direct current. 
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Also studied was the effect of superimposing 60-cycle and 500-cycle 
alternating current of variable magnitude on constant direct current 
during electrolysis of potassium chromate solution between lead elec- 
trodes. The electrolyte contained 3.6 grams K,CrO, and 11.62 grams 
NaNO, per 1000 grams H,O. Solution pH was kept at 6.0 and the tem- 
perature was about 30°C. ‘The ratio of peak alternating current to direct 
current varied from 0.25 to 2.91 so that both pulsating and reverse cur- 
rents were studied. With 60-cycle superimposed alternating current the 
yield of lead chromate decreased sharply when the current changed from 
pulsating to reversing. This was not observed with 500-cycle current. 
Purity of the product obtained using 500-cycle current was higher than 
that obtained using direct current or 60-cycle superimposed current. 
There was no decrease in yield. Anode corrosion efficiency for 500- 
cycle current was equal to that with direct current and greater than that 
obtained with 60-cycle superimposed current. 


14. Barrum TIrTANATE PROBE FOR ULTRASONIC INTENSITY MEASURE- 
MENTS. 


N. N. Bakhshi and F. C. Vilbrandt; Virginia Polytechnic Insti- 
tute. 


Assurance of uniformity of intensity and a measurement of the de- 
gree of intensity in ultrasonorated media was accomplished by the de- 
sign and construction of a laboratory probe. A cylindrical, tiny barium 
titanate piezoelectric element was mM as the source for evaluating loci 
throughout a solution undergoing ultrasonation in 2-inch diameter cylin- 
drical “Sonicell” laboratory equipment. Details of probe design and 
data of intensities in the overall field were presented. 


Business MEETING 


Mr. Murphy convened the business meeting at 4 P. M. Three mem- 
bers of the Junior Academy of Science were invited to describe the 
project each exhibited at the meeting. From these three contestants, 
Mr. Benton Durley of Falls Church High School was selected to receive 
the 1956 George Washington Engineering Award. 


The previously appointed nominating committee presented the fol- 
lowing names on a slate of officers for the year 1956-1957, who were 
elected unanimously: Chairman, David M. Crim; Secretary, Otis L. Up- 
dike, Jr. 


The possibility of limiting the subject of papers presented at the next 
annual meeting of the Section to some a of general interest to sev- 
eral branches of engineering was discussed, and general approval of this 


plan was given. Instrumentation and control was mentioned as a possible 
topic. 








a 
I 
t 
: 


er 


nt 


at 


E- 


e- 


n- 


id 














1956] Proceepincs 1955-1956 321 


The Section Editor reported that one paper previously presented at 
the Charlottesville meeting of the Section by Robert F. Fleming had 
been printed in the Journal in Vol. 7, No. 2, April 1956. 


Mr. Bernard Niemeir suggested that the Section consider making 
an effort to have established in Virginia a museum of scientific and tech- 
nical exhibits that would be beneficial and instructive to students and 
the technically uninformed. Without takng any formal action on this 
suggestion, the meeting adjourned at 4:45 P. M. 
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MINUTES OF THE 
SECTION OF GEOLOGY (8) 


Wirtiam T. Parrot, Chairman 
Troy J. Lasweix, Vice-Chairman 
Rosert S. Younc, Secreta 
W. D. Lowry, Section Editor (1958) 


FRIDAY, MAY 11, 1956—9:10 A. M—GAME ROOM, Y.M.C.A. 


1. CLEAVAGE IN THE ARVONIA SLATE, BUCKINGHAM CouNTy, VIRGINIA. 
Jonathan Edwards, Jr.; Virginia Polytechnic Institute. 


A study of the cleavage in the Arvonia slate was made in order to 
determine whether the cleavage is due to a parallel orientation of platy 
minerals (known as axial plane cleavage), or due to closely spaced frac- 
tures produced when the parent shale of probable Ordovician age was 
tightly folded and converted to slate. 


Thin sections show that the cleavage is not related to the mineral- 
ogical composition of the bedding. Large porphyroblasts of biotite scat- 
tered throughout the slate have been subjected to rotation caused by 
strike-slip movement. False cleavage was noted in some of the slate. 


Striated slickensides are characteristic of many of the cleavage sur- 
faces. It is believed that the cleavage of the slate represents surfaces 
of shear developed when deforming stresses could no longer be relieved 
by flexure folding and recrystallization. The common development of 
joints and minor faults within the slate supports this conclusion. 


2. DistrripuTion or Triassic Fish IN THE PreEDMOKT OF VIRGINIA. 
Shelton P. Applegate; University of Virginia. 


Triassic fish have been found at several localities in the Richmond 
Coal Basin. They occur in the coal measures at Winterpock, Midlothian, 
and Gayton. They occur outside the coal measures at Hallsboro, Vinita, 
and half a mile south of Manakin. Fish scales have been reported in 
the Farmville Basin. One fish has been found in the Danville Basin. 
In the Potomac area Triassic fish have been found at Midland and near 
Thoroughfare Gap. The classification of Virginia Triassic fish needs re- 
vision. Recognized families are Acrolepidae, Catoperidae, Semionotidae, 
and Coelacanthidae. The following forms are tentatively recognized: 
Ptycholepis marshi, Newberry; Catopterus redfieldi, Egerton; Dictyopyge 
macrura, W. C. Redfield, Dictyopyge sp. Seminoteus cf. fultus (Agassiz), 
Diplurus longicaudatus, Newberry; and Diplurus newarki (Bryant) 
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Schaeffer. These fish appear to be an endemic fresh water fauna with 
worldwide affinities. They are similar to the Triassic fish of the western 
United States. The genus Dictyopyge seems characteristic of the Rich- 
mond Coal Basin. Catopterus predominates at Midland and Semionotus 
at the Millbrook Quarry near Thoroughfare Gap. Until the ranges of 
these forms are better known, it does not seem wise to use them for cor- 
relations within the Virginia Triassic. 


3.  Licnrre in CoLiuvium, SmMytH County, VIRGINIA. 
Charles E. Sears, Jr.; Virginia Polytechnic Institute. 


Lignite occurs in colluvium overlying a belt of Shady dolomite at an 
elevation of approximately 3150 above sea level on Brushy Mountain, 
Smyth County, Virginia. The colluvium consists chiefly of Erwin quartz- 
ite with kaolinitic clay in which occur angular quartz grains with inclu- 
sions of weathered feldspars. The age of the lignite, as determined from 
spores and pollen, is either Late Cretaceous or Early Tertiary. The lig- 
nite was probably formed on a graded erosional surface at a higher level 
than that at which it now occurs. It is believed that since the accumula- 
tion of the lignite, it has been lowered to its present position mainly by 
chemical weathering of the underlying Shady , ervey and subsequently 
that it has been covered by the colluvial material. Many of the manga- 
nese and residual silicia sand deposits in this area are thought to be re- 
lated to the same erosional surface as that represented by the lignite 
deposit. Some of the implications that the presence of this lignite has 
on the erosional history of the area are discussed. 


4. Domestic MANGANESE DEVELOPMENTS. 


Charles W. Massie; Virginia Department of Conservation and 
Development. 


Manganese ore is used for three main purposes: (1) in the steel in- 
dustry as a reagent in the steel-making process and as an ingredient in 
special alloy of steels, (2) in the chemical industry as an oxidizing agent 
in chemical — and for the production of permanganate and other 
manganese chemicals, (3) in the manufacture of dry cell batteries as 
manganese dioxide to serve as a depolarizing agent. It is also used in 
small tonnage in the production of aluminum and magnesium and in 
addition is an important alloying element in the manufacture of manga- 
nese bronze. 


The steel industry consumes about 95 percent of the total amount of 
manganese produced. Between 14 and 16 pounds of manganese metal 
are used for each ton of steel manufactured. Because first-grade steel 
cannot be made without manganese, it is classed as our number one 
strategic mineral. 
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Manganese development in the United States has been ee by 
the importation of cheap ore from Russia and other countries where it is 
mined by cheap labor. Our domestic operators, employing the highest 


paid labor in the world, cannot compete with these imported ores in nor- 
mal times. 


Under the Defense Production Act of 1950, the General Services 
Administration, in order to stimulate domestic production, is now buying 
high-grade manganese ore from small producers at a price above the 
open market. Our domestic production has made rapid strides under 
this program which, however, expires on June 30, 1958. 


5. MINERALOGICAL StupDy OF PART OF THE PATUXENT FORMATION IN 
VIRGINIA. 


William M. Greene, Charles L. Sherman and Dederick C. 
Ward; Washington and Lee University. 


A microscopic study of heavy minerals of samples from five areas 
of the Patuxent formations (Lower Cretaceous) in Virginia was con- 
ducted chiefly to identify the minerals present and to , rmine from 
their frequency their provenance. The areas from which the samples 
were taken include, from north to south: Doswell, which is just above 
the confluence of the North and South Anna Rivers, Drewry’s and Chaf- 
fin’s Bluffs, below Richmond, the classic Dutch Gap, Farrar Island, and 
Point of Rocks west of Hopewell. 


Petrographic examination showed staurolite, leucoxene, magnetite, 
ilmenite, zircon, muscovite, rutile, and tourmaline to be present in all 
samples; kyanite and garnet, in nearly all samples; enstatite, epidote, 
titanite, diopside, and sillimanite, in most samples; and hornblende, mona- 
zite, and tremolite in a few samples. 


These heavy mineral suites showed such striking similarity both in 
mineral content and relative frequency as to warrant attributing their 
origin to a common source of pre-existing crystalline rocks of the Pied- 
mont Province. Anhedral grains of zircon and tourmaline suggest the 


possibility of an additional provenance composed of sedimentary forma- 
tions. 


6. A SratisticaL Stupy oF Hreavy MINERALS IN THE SANDS OF THE 
Soutu River, Aucusta County, Vimcinia. 


Dorothy Carroll; U. S. Geological Survey. 


Samples of bed material from above the junction of five tributaries 
draining the Shenandoah Valley and of five tributaries draining the Blue 
Ridge were collected according to a plan which would enable the results 
to be treated statistically. Four samples of material were collected from 
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each of ten localities. Heavy minerals were separated from the 125- to 
62-micron sand size, and 300 grains were identified microscopically in 
each heavy residue by a random sampling method. 


The principal heavy minerals in the sands are apa minerals (large- 
ly ilmenite), zircon, tourmaline, epidote, and rutile. Smaller quantities 
of chloritoid, amphibole, staurolite, kyanite, garnet, and sphene are also 
present. Only the grains of opaque minerals and zircon are present in 
sufficient amounts for a statistical analysis by the method of variance 
which shows that there is a significant difference in percentages of these 
minerals carried by streams draining the rocks of the Shenandoah Valley 
from those draining the rocks of the Blue Ridge. The significance is 
increased by the results of the examination of four samples from each 


locality. 


7. MINERALOGY OF SEDIMENTS FROM THE VIRGINIA TRIASSIC. 
Bruce W. Nelson; Virginia Polytechnic Institute. 


The sandstones, siltstones, and shales of the Potomac Triassic Basin 
near Manassas, Virginia contain quartz, feldspar, calcite, hematite, illite, 
and chlorite. They are arkosic rocks. Quartz, feldspar, and some mica 
make up the larger part of the silt and sand fractions. Calcite occurs as 
cement. Hematite occurs in the clay fraction and imparts a reddish color 
to the rocks. The clay fraction consists entirely of the clay minerals 
illite and chlorite, in addition to hematite. No kaolinite is present. The 
clay-mineral composition of these sediments suggests that the basis of 
mineralogical classification of arkoses should be re-evaluated, and this 
point is discussed. Quantitative characterization of the illite constituent 
by Fourier synthesis is illustrated. The chlorite constituent consists in 
part of a swelling or hydrating variety. Problems related to the arkosic 
sedimentary rocks of the Virginia Triassic illustrate the need for precise 
mineralogical determination in sedimentary petrology. 


8. GroreTaL Fasrics or Ciastic LIMESTONE. 
C. R. B. Hobbs, Jr.; Virginia Polytechnic Institute. 


During a recent study of oriented thin sections prepared from Cambro- 
Ordovician limestones in Virginia, top and bottom criteria were noted to 
be present in the fabric of the carbonate. Recognition of these criteria 
is reported in the literature, but is generally overlooked in present day 
thin-section analyses. These fabric spiiendidie which are used to indi- 


cate the original position of ancient sediments are called “geopetal” 
fabrics. 


In carbonate rocks these geopetal fabric relationships are defined by 
the relative position of clear granular calcite to carbonate detritus. The 
distribution of the carbonate material may be recognized in many dif- 
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ferent spatial oti, nen These arrangements include areas between 
carbonate laminae, beneath open fossil shells, in fractured zones, and in 
solution cavities. Within these structures coarse granular calcite overlies 
the carbonate detritus which is composed of pellet aggregates. It 
is suggested that the detritus is deposited in openings formed by solution 
work or resulting from minor adjustments caused by desiccation or load 
compaction. After emplacement of limestone detritus, calcium carbonate 


crystallizes from percolating supersaturated fluids and fills the remainder 
of the original voids. 


Because the original orientation of some coherent lime-mud fragments 


and whole fossils has been changed, more than one geopetal fabric must 
be used. 


9. GRANITES AND PHYLLITES OF SOUTHEASTERN PIEDMONT VIRGINIA AND 
THeEm RELATION TO THE TECTONIC Maps or Tuts AREA*. 


Arthur A. Pegau and William B. Brent; Virginia Division of 
Geology and Oklahoma A. & M. College. 


The area discussed embraces about 2500 square miles in the south- 
eastern Piedmont of Virginia. The prevailing rock type is a granitized 
schist-gneiss complex; the next most abundant rock is granite; and the 
third most abundant is phyllite. 


The granite, in roughly lenticular bodies striking a little east of north, 
is of three general types: (1) a gneissose, medium-textured, light-gra 
rock in the western part of the area, (2) a porphyritic pink feldspar wi 
in the southern and central part of the region, and (3) a coarse-grained, 
equigranular pink feldspar rock in the northeastern part of the area. 


There are four bodies of phyllite, presumably derived from material 
of volcanic origin, in the area: (1) in the southwestern part of the area, 
part of the Virgilina series, (2) in a narrow strip extending from the State 
line to Lawrenceville and striking slightly east of north, (3) east of the 
second body and extending from the State line to Ante, and (4) in the 


northeastern part of the area striking northwest parallel to and near the 
border of a granite body. 


The bodies of granite and phyllite appear to fit into the southeastern 
Piedmont Virginia portion of the tectonic map of United States (1944). 


10. FrEepeR Dikes OF THE CaTOCTIN GREENSTONE, ALBEMARLE COUNTY, 
VIRGINIA. 


Tinsley Mack; University of Virginia. 
Three dikes which cut granodiorite in Albemarle County on the east- 





* Presented with the permission of the State Geologist of Virginia. 
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ern flank of the Blue Ridge are believed to have fed lava to the Catoctin 
greenstone formation. The petrography of the dikes as to color, texture, 
and mineral composition is given; the width and attitude of the largest 
dikes are also noted. 


11. PretTrocrapuic Stupy oF BEAacH SANDS FROM CAPE HENRY, VIRGINIA 
To Nortu Caro.ina LINE. 


J. R. Alford, J. K. Kane, D. M. Marthison, Washington & Lee 
University. 


A petrographic study of the beach sands from Cape Henry, Virginia 
to the North Carolina line showed a similarity of mineral content although 
a percentage decrease of magnetite, ilmenite, and the less stable minerals 
from north to south. These recent sediments could not be traced to 
specific source formations. Because the grains become smaller and more 
rounded from north to south, Chesapeake Bay is believed to be their 
predominant geographic origin. Heavy minerals identified, in order of 
decreasing frequency of occurrence, were: magnetite, ilmenite, leucoxene, 
zircon, garnet, epidote, staurolite, hornblende, kyanite, tourmaline, silli- 
manite, muscovite, monazite, hypersthene, brookite, topaz, diopside, 
olivine, biotite, and enstatite. 


12. CHert-DoLomMiITE RELATIONSHIPS IN UprEer Knox, Gites County, 
VIRGINIA. 


R. V. Dietrich and W. D. Lowry; Virginia Polytechnic Institute. 


White porcelaneous chert occurs as syngenetically brecciated frag- 
ments in the Upper Knox dolomite along the Mountain Lake road west of 
Sinking Creek in Giles County, Virginia. Essentially identical but un- 
brecciated chert is intimately associated with dolomite laminae and also 
occurs in skeletal chert nodules that contain dolomite. The major dimen- 
sions of all the chert masses, except a few of those disrupted by breccia- 
tion, are conformable with the bedding. Scattered dolomite rhombs (up 
to 1 mm. in greatest dimension), concentric banding, and shrinkage cracks 
and associated phenomena characterize the chert. The associated dolo- 
mite strata exhibit primary clastic features and directly above lenticu- 
lar chert masses constitute supratenuous folds which resulted from dif- 
ferential compaction. 


It is concluded that: (1) the enclosing dolomite is either primary 
clastic dolomite or dolomitized clastic limestone, i.¢., essentially volume 
for volume replacement of calcite by dolomite, (2) the chert is either 
primary or, at the latest, penecontemporaneous with sedimentation, and 
(3) the dolomite rhombs probably were formed prior to consolidation 
of the silica that formed the chert. 
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13. THe CoRRELATION OF PIEDMONT VIRGINIA STRATA AND AN INTERPRE- 
TATION OF PIEDMONT STRUCTURE BasED ON THIS CORRELATION. 


Wilbur A. Nelson; University of Virginia. 


The Precambrian Basement Complex is known as the Lovingston 
gneiss. In ascending order above the Basement Complex are the Rock- 
fish conglomerate, the Lynchburg gneiss, the Swift Run formation, the 
Catoctin greenstone and the Loudoun formation. 


The western part of the Piedmont is composed of a great anticlinorium 
extending from the Blue Ridge Mountains to Southwestern Mountain. 
East of this is a great anticlinorium composed of four synclinal belts and 
three anticlinal belts. The axes of the synclinal belts from west to east 
are: (1) the Everona limestone of Ordovician age, (2) the Arvonia 
slate of Ordovician age, (3) the Virgilina-Quantico syncline of Cambro- 


Ordovician age, and (4) the Gasburg syncline with Swift Run volcanics 
of Precambrian age. 


It is thought that much of the granitization and folding in the Pied- 
mont took place at the close of the Ordovician period and that the peg- 
matite dikes occurring in belts throughout this area are of the same age. 
There are several granite stocks of late or post-Paleozoic age. 


The oldest major faults are high-angle thrusts which strike northeast. 


Northwest-striking normal faults displace Pleistocene gravel deposits 5-10 
feet. 


Several Triassic basins partly obscure older structures. 


14. A Drasase Dike Near AFTON, VIRGINIA. 
H. Robert Hopkins; University of Virginia. 


A diabase dike in Waynesboro, Virginia strikes N.25°W. and dips 
75-80° northeast. The dike cuts the country rock at the west entrance of 
the Blue Ridge Tunnel, at Rockfish Gap, and at the Neese Farm west 
of Avon, Virginia. Petrographic study of thin sections of the diabase 
showed no mineralogic or petrographic variations even though the speci- 
mens, collected at 100-foot vertical intervals, represent a total difference 
in elevation of 1200 feet. 


15. THe TRANSPORT OF SAND By Winp. 


Edwin F. Ford; Arlington, Virginia. 


The problem of the motion of an individual sand grain in wind is sub- 
jected to a physical-mathematical analysis. 


At the surface of the ground on a windy day the air is not moving. 
The wind velocity increases rapidly as height above the ground increases 
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and approaches a limiting velocity at approximately one to three feet: 
Four principal forces act on a sand grain suspended in this wind velocity 
gradient: (1) the horizontal viscous drag, which tends to reduce the 
relative velocity between the air and the sand grain to zero; (2) the 
vertical viscous drag; (3) the aerodynamic lift, which is found by two 
different thoeretical methods to be proportional to the difference in the 
squares of the wind velocities at the top and bottom of the sand grains; 
and (4) the force of gravity. 


On the basis of the above analysis differential equations are set up 
expressing the vertical and horizontal accelerations of the sand grain as 
functions of the position and velocity of the grain. A theoretical trajectory 
is calculated for an average sand grain in an experimental wind profile 
obtained in a home-made wind tunnel. The actual paths of sand grains 
in the same wind-tunnel profile were a The observed tra- 
jectories agree fairly well with those calculated. 


16. Native SULPHUR IN GALENA MOLDs IN QuaRTz. 
R. V. Dietrich; Virginia Polytechnic Institute. 


Native sulphur, which contains trace amounts of lead, occurs in 
cavities in a pyrite-bearing quartz vein approximately 0.5 mile east of 
Venable Creek and 8.9 miles north of Columbia in Fluvanna County, Vir- 
ginia. The cavities have terraced cubic outlines with octahedral modifi- 
cations similar to those that commonly characterize galena. 


Measurements of the volumes of the cavities and of the volumes of 
the included sulphur indicate that the sulphur fills essentially the same 
proportional part of each cavity (about 13 per cent) and that there is 
much less sulphur in the cavities as native sulphur than there was as 
combined sulphur when galena filled the cavities. The shapes of the 
cavities plus the facts that the sulphur contains trace amounts of lead 
and that the volume proportion ratio is essentially the same for all cavi- 
ties measured suggest that the sulphur must have been formed as a result 
of reactions that involved galena that originally filled the cavities. 


The occurrence is of particular interest because removal of lead from 
oxidized zones is apparently uncommon (especially where pyrite has not 
been removed) and because derivation of native sulphur from reactions 
involving galena are apparently even less common. 


17. Erosion sy CATASTROPHIC FLOops IN THE RmGE AND VALLEY 
PROVINCE, VIRGINIA. 
J. T. Hack; U. S. Geological Survey. 


During the night of June 17-18, 1949, a severe storm with rainfall 
exceeding 9 inches centered in Augusta County, Virginia, in the moun- 
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tainous headwaters of the North River. The drainage basin of a tribu- 
tary 15 square miles in area suffered severe damage. More than 100 
landslides of the debris-avalanche type occurred, and trees and sedi- 
ments on the valley bottoms were in places completely removed or re- 
worked. Slides were most abundant in the hollows above the stream 
heads where large areas of soil mantle and rubble were removed and 
transported to the rivers by the flood. Features resulting directly from 
the work of the flood, such as terraces on the larger streams, slides, and 
alluvial cones, have been compared with similar features in areas un- 
damaged by the 1949 flood. It is concluded that severe storms of the 
type are recurring phenomena in this region and are an important factor 
in the erosion and formation of the central Appalachian mountain Jand- 
scape. Damage of a similar type was caused by the flood associated with 
hurricane Diane in northeastern Pennsylvania during the summer of 1955. 


Business MEETING 


At the close of the technical session presided over by Vice-Chairman 
Troy J. Laswell, the nominating committee placed the following names 
in nomination for section officers for 1956-1957. All were unanimously 
elected: Chairman, Troy J. Laswell; Vice-Chairman, R. V. Dietrich; Sec- 
retary, Robert S. Young; and Section Editor, W. D. Lowry. 


The meeting was adjourned at 4:15 P. M. 


SATURDAY, MAY 12, 1956—8:30 A. M.—FIELD TRIP 


At 8:30 A. M. a group of 30 geologists assembled south of Richmond 
for the annual field trip. In brilliant sunshine the group headed east to 
examine the geology of the Virginia Coastal Plain south of the James 
River. The field trip theme was the Pleistocene history of the area, and 
the day was spent examining the sediments that underlie the Pleistocene 
terraces of the Virginia Coastal Plain. A highlight of the morning session 
was a visit to one of the excellent Yorktown fossil-collecting localities near 
Claremont, Virginia. After lunch in Surry, Virginia, the group continued 
east to Newmans Point on the east shore of the Nansemond River north 
of Suffolk where there is an excellent exposure of the unconformable con- 
tact between the Yorktown (Miocene) and late Pleistocene sediments. 


The group disbanded at 4:00 P. M. The field trip leader was Wayne E. 
Moore. 
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MINUTES OF THE 
SECTION OF MEDICAL SCIENCE (9) 


Grover C. Prrts, Chairman 
GERALDINE M. Duncan, Secretary 
CHALMERS L. GEMMILL, Section Editor 


FRIDAY, MAY 11, 1956—9:00 A.M—WASHINGTON ROOM, 
JEFFERSON HOTEL 


1. AN EVALUATION OF THE METACHROMASY OF ANIONIC Dyes’. 
John W. Kelly; Medical College of Virginia. 


A brief summary of earlier work will provide background for this 
investigation, which was planned to assess the histochemical value of 
anionic dyes in localizing basic tissue elements by means of meta- 
chromatic reactions. 


Thirteen dyes from the azo, indigoid, triphenylmethane, and xanthene 
groups were chosen for this work. Protamine was the basic chromotrope 
of greatest interest; guanidine, histamine, procaine, quinine, strychnine, 
and a cationic detergent were also used. Solutions of dyes and chromo- 
tropes were screened visually and significant reactions were then studied 
in the spectrophotometer. Selected tissue sections were stained with all 
dyes and examined microscopically; some of these will be further studied 
microspectrophotometrically. 


The metachromasy of anionic dyes in this series is of low order. Spec- 
tral shifts in solution were not greater than 20 millimicra, compared to 
90 millimicra or more for some cationic thiazine dyes. 


Diazo and xanthene dyes are most susceptible to external influence; 
indigoid, monoazo, and triphenylmethane dyes showed no useful color 
changes. Trypan blue, unlike the other diazo dyes, displayed only minor 

ectral shifts in solution but stained some tissue components red and 
others blue. This sharp differentiation appears to be a metachromatic 
reaction equivalent to those of the most useful basic dyes. The discrepan- 
cy between solution and staining observations with trypan blue is now 
being investigated. 





1 Research supported by a grant (G-4212) from the National Institutes of Health, United 
States Public Health Service. 
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2. Some PrRoBLEMS AND TECHNIQUES IN BioLocicaL C* MEASUREMENT. 


W. A. Peabody; American Tobacco Company and Medical Col- 
lege of Virginia. 


Preparation of various classes of tissue and excreta for counting, and 
correction for natural potassium beta activity will be discussed briefly. 
Consideration also will be given to several types of counters as related 
to the requirements. 


3. Lipmws AND PIGMENTS IN THE Motor Cortex oF HuMAN BralIns 
AT Various AGES. 


Robert H. Brownson; Medical College of Virginia. 


Sections of superior precentral gyrus were removed from 15 essentially 
normal neurological specimens. The material consisted of one brain from 
each of the following years: 28 days, 3.5, 18, 25, 34, 38, 39, 40, 44, 
50, 54, 55, 56, 76 and 89. 


All tissues were fixed in 10 per cent calcium formalin and frozen 
sections cut at 10 micra. Sections were stained for lipids using the Sudan 
black B technique. Prior to staining with Sudan black B, controls were 
immersed overnight in a solution containing equal parts of ethyl 
alcohol and ether. The remaining frozen sections were impregnated with 
Del Rio-Hortega’s ammoniacal silver carbonate solution for pigment. 


Analysis of the human primary motor cortex indicated that lipid and 
pigment inclusions were present in varying amounts in both neurons and 


glial cells of all ages. 


Pigment in neurons and glial cells demonstrated little or no consistent 
age change and the amount of pigment varied from trace to heavy de- 
posits. It was noted, however, that there were evidences for consistent 
age changes in lipid distribution within neuron and glial cells. The quan- 
titative amount of lipids appeared to increase with the increasing age of 
specimen. 


4. Tue Errecr or ACYLATION OF THE BIOLocGiCcAL ACTIVITY OF 
Hyprazino CoMPouNnNDs. 


Herbert McKennis, Jr. and Jesse H. Weatherby; Medical Col- 
lege of Virginia. 


Following the administration of hydrazine to rabbits there appears in 
the urine a minimum of two excretion products. One type responds 
immediately to acidic iodate with release of hydrazino nitrogen as nitro- 
gen gas. Nitrogen is evolved from the other type only after hydrolysis. 
Although no metabolites of hydrazine have yet been isolated these find- 
ings suggest the presence of diacylated hydrazine in which both of the 
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nitrogens of hydrazine have been substituted. In consequence we were led 
to examine acylated, derivaties for biological activity. 


One of the probable metabolites of hydrazine is the monoacyl com- 
pound -glutamylhydrazide. Using a mixture of cofactors modified from 
Schou et. al., it has been possible to show that simple aqueous extracts 
of acetone powers from liver (rabbit, and pigeon) and kidney (rabbit 
and hog) catalyze the uptake of hydrazine in the presence of glutamine. 
In common with hydrzine, Y -glutamylhydrazide, the probable product, 
causes elevation of blood ammonia in the dog. In collaboration with 
Dr. Allan S. Yard, we have found fatty livers in rabbits following single 
doses of ‘Y -glutamylhydrazide. 


5. ExPERIMENTAL MEpDIAL HyPERTROPHY AND HypeRPLASIA OF CaTs 
PULMONARY ARTERIES. 


J. F. Kell, Jr., G. E. Hennigar, and E. C. Hoff; Medical College 
of Virginia. 


Pulmonary arterial medial hypertrophy and hyperplasia nd _ intimal 
proliferation or so-called endarteritis obliterans were produced in cats 
by chronic stimulation of suprasegmental centers of autonomic control. 
The stimulation of the brain was performed through the intact cranium 
with the electric shock apparatus and by repeated chronic parental ad- 
are produced by a combination of repeated pulmonary arterial and 
advanced changes including the intimal proliferation were produced by 
following the electrical shock stimulation with removal of twenty per 
cent of the estimated blood volume. It is suggested that these findings 
are produced by a combination of repeated pulmonary arterial and 
arteriolar vasoconstriction and massive engorgement of lesser circulation 
following a shift of the blood volume by extensive systemic vasoconstric- 
tion. These results suggest a hypothesis of the mechanism in one typé 
of primary pulmonary hypertension. 


6. INTEGRATION OF BLOoop PrEssuRE RESPONSES IN DECEREBRATE 


ANIMALS. 


T. R. Harvood, J. F. Kell, and E. C. Hoff; Medical College 
of Virginia. 


It has been noted that some patients involved in accidents resulting 
in decerebrations showed blood pressure changes but all did not show 
similar changes. In an attempt to find out why there was variation 
and to try to find a center or centers that were involved in the blood 
pressure control above the medulla, various operative procedures were 
done on experimental animals to produce decerebrate preparations and 


the blood pressures recorded from the femoral artery, before, during and 
after the procedures. 
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Decerebrations below the tentorium caused no increase in blood 
pressure, but above the tentorium, there were transient rises in blood 
pressures after anesthesia (ether) had worn off. In these experiments, 


adequate and complete decerebrations did not lead to sustained hyper- 
tension. 


StupieEs OF SOME PuysIoLoGiIC AND CLINICAL CONDITIONS Asso- 
CIATED WITH INCREASED FIBRINOLYTIC ACTIVITY OF THE BLOoop. 


Susan J. Mellette and Louis A. Leone; Medical College of 
Virginia. 

Increased fibrinolytic activity of the blood is associated with varving 
patterns of alteration in levels of the measurable components of the fibri- 
nolytic enzyme system. Chronic low grade fibrinolysis, such as may 
occur in leukemia or carcinomatosis, is often characterized by low 
levels of profibrinolysis, proactivator, and antifibrinolysin. Conversely, 
an increase in net fibrinolytic activity with high profibrinolysin and rising 
tibrinogen may follow the administration of estrogens or of cortisone. 
Acute increases in fibrinolytic activity (secondary to exercise, surgical 
procedures, shock, etc.) are accompanied by changes in fibrinolytic 


enzyme components determined by the type, extent and duration of the 
stimulus. 


That the fibrinolysis occurring occasionally in prostatic carcinoma is 
directly related to prostatic proteases is suggested by the demonstration 
that a marked increase in blood fibrinolytic activity, paralleling changes 
in serum acid phosphatase, may follow prostatic massage or manipula- 
tion. Furthermore, variations in individual rates of fibrinolysis as com- 
pared to fibrinogenolysis and in the inhibition produced by soybean 
trypsin inhibitor and by serum antiprotease also strongly suggest that 
more than one enzyme is responsible for the total fibrinolytic activity in 
any single case. Both qualitative and quantitative differences occur 
from time to time in the same patient as well as in different individuals. 


8. PertHaNne (Q-137) ADMINISTRATION TO THE C3H Mouse anv Its 


EFFECT ON THE C3H/BA MamM™Mary CARCINOMA. 


L. A. Leone, Henry Hahn and Susan J. Mellette; Medical Col- 
lege of Virginia. 


Perthane, (2,2-bis-(p-ethyphenyl)-1,1-dichloroethane), a DDT ana- 
logue, has caused adrenal cortical atrophy with insufficiency in dogs. 
Because of the known effect of adrenal ablative procedures in human 
breast carcinoma and the influence of ovarian and adrenal hormone in 
mouse mammary carcinoma, this study was carried out. C3H mice with 
and without transplanted BA mammary carcinoma were studied. Oral 
perthane administration caused significant body weight loss in the ab- 
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sence of decreased dietary intake or other obvious cause of food loss. It 
is possible that this effect may represent perthane influence on the adrenal 
gland in spite of the absence of histologic atrophy or hypertrophy. Sub- 
sequent stabilization of body weight occurs during continuing treatment 
to the point of toxicity at 20 days. The reason for this is not clear from 
these studies but this ability to “adapt” by weight stabilization may repre- 
sent adrenal or “pituitary-adrenal” response. Body weight and tumor 
size studies suggest that weight loss can be accounted for primarily by 
loss of normal tissue rather than by destruction of tumor substance. Per- 
thane has no significant growth-inhibiting effect on transferred mammary 
carcinoma in the C3H mouse as indicated by tumor size measurement 
and survival time. 


9 Tue INHIBITION OF AZO-DYE CARCINOGENESIS BY VARYING DIETARY 
LEVELS OF CERTAIN BENZIMIDAZFLES. 


C. C. Clayton and L. D. Abbott, Jr.; Medical College of Vir- 
ginia. 

2,5 Dimethylbenzimidazole and 2-ethy] 5-methylbenzimidazole inhibit 
in vitro incorporation of N” from N”-glycine into heme by nucleated 
avian erthyrocytes (Va. Journ. Sci. 6: 77, 1955), the multiplication of 
influenza virus (J. Exp. Med. 98: 245. 1953) and the development of 
liver tumors in rats when fed with the hepato-carcinogen 3’-methyl-4- 
dimethylaminoazobenzene (Federation Proc. 14: 194, 1955). In our pre- 
vious liver tumor experiments the benzimidazole derivatives were fed at 
0.5% level for the 16 week duration of the experiment and afforded 
complete protection. In most of the present studies a purified diet con- 
taining 0.064% 3’-methyl-4-dimenthylaminoazobenzene was fed for 8 weeks 
after which the diet without the dye was continued for another 8 weeks. 
The benzimidazoles were fed only during the first 8 week period (with 
the dye) at dietary concentrations of 0.5, 0.25, or 0.1%. The two higher 
levels of 2-ethyl-5-methylbenzimidazole completely prevented the develop- 
ment of liver tumors while the 0.1% level decreased the incidence to 
about half that of the animals not receiving the compound. The lower 
levels of 2,5-dimethylbenzimidazole also decreased the percentage of 
liver tumors but not as markedly as the 2-ethyl compound. 0.5 percent 
of unsubstituted benzimidazole afforded some protection while benzo- 
triazole and 5-methylbenzotriazole at this level were ineffective. When 
the active benzimidazoles were fed at 0.5% for a 4 week period be- 
tween the 4 week periods of dye feeding, they had no influence on the 
development of liver tumors. 


10. Errects oF PuysicaL ExercisE oF Gross Bopy COMPOSITION OF 
THE GUINEA Pic. 


Grover C, Pitts; University of Virginia. 


Thirty-three male guinea pigs were studied. Thirteen animals seden- 
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tary since birth were killed at eight months of age. An exercise group 
of 20 animals walked on a power-driven treadmill daily from weaning 
until eight months of age. Twelve of these were then killed and the 
other eight were retired to a serlentary regimen. The retired animals 
were then killed after varying intervals of retirement. All carcasses were 
separated by dissection into eleven gross components (heart, liver, kid- 
neys, spleen, gut, CNS, skin, muscle, bone, adipose tissue and remainder). 
Fractions of fat, water and residue were determined on each com- 
ponent as well as on the entire carcass. This report is limited to changes 
observed in adipose tissue. Changes in both extractable fat and fat-free 
weight of the adipose tissue were followed. The latter datum reflects 
the mass of lipocytes available for fat storage. During the first five days 
of retirement, per cent of both fat and fat-free adipose tissue nearly 
doubled and then subsided to the previous levels by the tenth day of 
retirement. Subsequently, a slow, asymptotic rise in both components 
began and appeared to continue during 90 days of retirement. It seemed 
unlikely that the retired animals would ever reach levels of fatness and 
fat-free adipose tissue found in the animals which were sedentary 
throughout life. The sedentary group possessed more than twice as 
much fat and about 1.4 times as much fat-free adipose tissue as the ex- 
ercised animals which were sacrificed before retirement. 


11. HistocHeEMicaL StTupies ON THE EFFECTS OF CASTRATION AND 


ANDROGEN REPLACEMENT ON RAT EpipipyMIDEs. 
L. F. Cavazos; Medical College of Virginia. 


Sexually mature male rats were castrated and injected with the fol- 
lowing levels of testosterone propionate in sesame oil (0.05 m1): 0, 12.5, 
25, 50, 100, and 500 micragrams. Injections were commenced immediate- 
ly after gonadectomy and continued daily for 20 days. Epididymides were 
fixed in Orth’s, acetic alcohol formalin, Zenker’s, and Bouin’s. Staining 
reactions employed included: the periodic acid-Schiff technique, toluidine 
blue, Lillie’s azure A-Eosin B, alcian blue with chlorantine fast red, and 
the Feulgen reaction. 


In epididymides from intact rats, there was a weak reaction in the 
intertubular connective tissue and a stronger coloration of the basement 
membrane following the periodic acid-Schiff technique. Epithelial cyto- 
plasm was faintly stained, but demonstrated numerous reactive granules 
and vacuoles. Glycogen was noted in the epithelial cytoplasm of the 
middle caput. Stereocilia were positive. Castration resulted in epithelial 
cell height reduction and a strongly Schiff-positive basement membrane 
which appeared thickened. Following the toluidine blue and azure 
A-Eosin B techniques, an intense basophilia, which was removed by 
ribonuclease, was noted in the perinuclear cytoplasm of epididymides 
from intact rats. In some cases, metachromatic material was dispersed 
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among the stereocilia and spermatozoa. Cytoplasmic basophilia was re- 
duced or absent in castrate epididymides, but present in hormone-treated 
castrates. 


12. THe Errect oF THERMAL INyuRY, OPERATIVE STRESS AND Hypo- 
PHYSECTOMY ON THE METABOLIC ACTIVITY OF THE PINEAL GLAND 
THE PiruriraRY AND THE ADRENAL GLAND AS MEASURED BY P*-Up- 
TAKE IN THE ADULT MALE Rat. A PRELIMINARY REPORT. 


O. J. Malm and O. E. Skaug; Medical College of Virginia. 


The effect on the P*-uptake of 20 different tissues has been studied 
two and a half hours after intraperitoneal injection in normal adult rats, 
and following a 15 per cent full-thickness burn and after sham-pinealec- 
tomy. The most striking finding is the marked and statistically significant 
fall in the relative specific activity of the pineal gland at four and a half 
hours after burn and sham-operation (reference: pooled brain tissue spec. 
activity = 100). The metabolic activity, measured by the two and a 
exceeded by the liver. The high uptake of the pineal gland, only 
exceeded by the liver. The high uptake of the pineal gland is nearly 
restored at 17 and 48 hours after traumatic stress. 


In adylt rats hypophysectomized two to three weeks prior to the 
uptake study, the rel. spec. activity of the pineal is not significantly 
altered from that of normal controls, while the adrenal cortical and thy- 
roid activities are markedly reduced. Cortisol injection, .25 mg. daily for 
two days, increased the pineal activity, without altering the uptake of 
other tissues. Administration of a purified growth hormone prepara- 
tion (Somacton), 3.3 Tibia units daily for four days, increased the relative 
specific activity of the pineal gland to values exceeding those of both 
hypophysectomized and normal controls. 


13. ALTERATIONS IN CASEIN BY ExposuRE TO ETHYLENE OXIDEs. 


Herbert G. Windmueller, Clemens J. Ackerman, and Ruben W. 
Engel; Virginia Agricultural Experiment Station, Blacksburg. 


The exposure of vitamin-free casein to gaseous ethylene oxide for 24 
hours so alters the protein that when it is fed to weanling albino rats as the 
sole nitrogen source they fail to grow. This growth inhibition is reversed 
as soon as untreated casein is substituted in the diet or when the treated 
diet is supplemented with methionine and histidine. The uptake of ethy- 
ene oxide by casein is followed by the Warburg manometric technique. 
When individual amino acids are so tested, only cysteine.HC1 shows a 
rapid uptake, resulting in a compound lethal to weanling rats when in- 
jected subcutaneously. The LD, of this unidentified compound is 13 
mg. of treated cysteine-HCl per 50 gm. body weight. Cysteine (free 
base) does not undergo this reaction. Electrophoretically, casein exhibits 
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a decrease in mobility following treatment with the gas. Addition of 
the gas to active sites on the protein is indicated by a decrease in 
Kjeldahl nitrogen of 1.4% following prolonged ethylene oxide treatment. 


The ability of pepsin or trypsin to hydrolyze ethylene-oxide treated 
casein is apparently not impaired. 


14. Tue Errect or NUCLEOSIDES ON PHOSPHATE TRANSFER IN HUMAN 
ERYTHROCYTE GHOSTs. 


D. R. H. Gourley; University of Virginia School of Medicine. 


By hemolyzing human erythrocytes in the presence of a given 
nucleoside and subsequently restoring the isotonicity of the medium with 
sodium chloride, it is possible to prepare cells containing large amounts 
of ihe nucleoside. With this technique cells can be prepared to contain, 
for example, 5-8 times the original concentration of adenosine. Since 
cells prepared in this way lose their ability to utilize glucose and contain 
only about 60% of the original hemoglobin concentration, they are re- 
ferred to as “ghosts.” in addition to the nucleosides adenosine, xantho- 
sine, guanosine, and cytidine, ghosts containing large amounts of adeno- 
sine triphosphate, adenosine monophosphate and ribose-5-phosphate have 
also been prepared. During subsequent incubation at 37°C. the nucleo- 
sides leave the ghosts until the concentrations in the ghosts and medium 
are equal. However, the phosphorylated compounds remain largely in 
the ghosts suggesting that the membrane of the ghost is impermeable to 
phosphorylated compounds. All of the above-mentioned compounds will 
—— the active uptake of P-labeled orthophosphate by the ghosts 
with the exception of cytidine. Since ribose-5-phosphate (but not free 
ribose) also provides the necessary energy for phosphate ion transfer, 
these results suggest the presence of an enzyme in the ghosts which pro- 


motes phosphorolysis of the purine nucleosides with the production of 
ribose phosphate. 


15. PHospHATE UPTAKE IN THE ERYTHROCYTES OF HuMAN BLOop 
HEATED in vitro. 


Ralph A. Natwig and Odvar E. Skaug; Medical College of 
Virginia. 

Previous work indicates a deleterious effect of heat, both in vivo and 
in vitro, on the glycolytic activity of erthyrocytes. In the present study 
P*-uptake during four hours of incubation at 37°C. has been used as an 
indicator of the glycolytic activity of human erythrocytes heated in vitro 
to 48°, 51°, 53° and 55°C. for 3 minutes. The mean uptake after four 
hours in erythrocytes from 35 normal individuals was 15.7% + 1.0 per 
0.1 ml. red blood cells of the P*-dose added to 1 ml. blood. Heating 
for 3 minutes at 48°C. caused no significant decrease in uptake of P*. 
A significant decrease in phosphate incorporation was observed in the 
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erythrocytes of blood heated to 51°, 53° and 55°C., the uptake after 
four hours amounting to 92%, 89% and 80% respectively, as compared to 
the unheated controls. These results add further evidence to the existing 
data indicating a detrimental effect of heat on the glycolytic activity of 
red cells. A relationship is suggested between the reduction in glycolytic 
activity and the previously reported morphological changes, increased 
fragility and hemolysis of red cells subjected to heat. 


16. THe TRANSFER OF ENERGY FROM P-TERPHENYL TO RIBOFLAVIN. 
Chalmers L. Gemmill; University of Virginia. 


In order to study the transfer of excitation energy to molecules of 
biological interest, the Beckman DK-l was modified in order to record 
automatically the fluorescent spectra. Various concentrations of phos- 
phors were used in this study with this instrument. When p-terphenyl 
and alpha-naphthyl phenyloxazole (ANPO) were used in toluene, there 
was a marked reduction of the fluorescence of p-terphenyl and an in- 
crease in the fluorescence of ANPO. Similar results were obtained with 
p-terphenyl and diphenylhexatriene and with 2,5-diphenyloxazole and 
1,4-di-2(5-phenyl-oxazolyl) benzene. When various amounts of ribo- 
flavin were combined with p-terphenyl in a water-dioxane solvent, there 
was a reduction of the fluorescence of the riboflavin. These results in- 
dicate that riboflavin may accept the energy from the p-terphenyl on 
excitation of this molecule by ultraviolet light. In all cases the exciting 
light was held constant. 


17. RYANODINE INDUCED CONTRACTURES IN FROG SKELETAL MUSCLE. 


Mary Frances Arrighi and Robert W. Ramsey; Medical College 
of Virginia. 


The alkaloid ryanodine induces some very profound changes in the 
metabolism and mechanical properties of frog skeletal muscles. Edwards 
and Flinker have shown that ryanodine induces an enormous consump- 
tion of oxygen provided the unrestrained muscle does not shorten to a 
length less than 40% of its rest length. With further shortening to 30% 
of rest length, there is a rapid and complete cut off of this excess oxygen 
consumption induced by ryanodine. It will be shown that in ryanodine 
induced contractures where the final length is less than 40% of rest 
length, there is a large and progressive synuresis of water until the maxi- 
mum shortening is achieved (final length 13% of rest length). The 
process is irreversible and has a Q, of 8.6 indicating most probably a 
denaturation process. The results are interpreted in terms of a recent 
analysis by one of us that showed muscle statistically behaves like some 
high polymers discussed by chemists. 
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18. PsycHE AND THE HuMAN UTERUs. 
William Bickers; Medical Arts Building, Richmond, Virginia. 


A technic for recording human nongravid uterine contractions em- 
ploying the principle of the stress gauge is described. The normal pat- 
tern of human uterine contractions at various stages of the menstrual 
cycle is illustrated. It has been shown that certain psychic stimuli in 
hyper-susceptible women is followed by immediate increase in tone of 
the uterus and an altered pattern of myometrial contractions. This 
prompt response on the part of uterine muscles to psychic stimuli must 
be explained on a neurogenic basis since the time interval between stimu- 
lus and response is too short to be mediated through a humoral mechan- 
ism. The clinical opinion long held that psychic disturbances affect 
uterine physiology has been shown to have a valid basis in demonstrable 
physiologic changes which occur in the human uterus in the wake of 
fear and anxiety. The significance of these observations as they relate 
to obstetrical and gynecologic disorders is emphasized. 


19. Toxictry StupIES ON SALICYLAMIDE IN MAN. 


Reno Porter and Allan L. Forbes, Medical College of Virginia. 


Twelve thousand, six hundred and twenty-six grams of salicylamide, 
the amide of salicylic acid, were administered to 13 patients in 1,079 
patient days, with an average daily dose of 12.0 gm. Seven patients 
had rheumatoid arthritis, five acute rheumatic fever, and one congenital 
heart disease. The average daily doses for each patient varied from 
5.2 gm. to 19.7 gm., and the duration of therapy varied from 9 to 192 
days. The maximum total dose to a single patient was 3,582 gm. in 
182 days, with an average of 19.7 gm. per day. One patient developed 
an acute febrile reaction and a rash secondary to the drug. In the remaining 
patients, side effects were absent, or mild, the most common being “light- 
headedness”; gastric distress was noticeably absent. No significant change 
occurred in the white blood cell counts or in the prothrombin concentra- 
tion; there was a tendency for the prothrombin concentration to rise, 
rather than to fall. None of the manifestations of salicylism occurred. 
The clinical impression of the therapeutic effect of salicylamide as an 
anti-inflammatory drug was distinctly promising, similar or superior to 
what would be expected from therapy with aspirin or sodium salicylate 
in non-toxic doses. The low incidence of toxic reactions to salicylamide 
in very large doses as compared with aspirin and sodium salicylate seems 


established. 


20. Use or Anti-Ru SERA FOR DEMONSTRATING THE AGGLUTINATION 
ACTIVATING Factor IN RHEUMATOID ARTHRITIS. 


Marion V. Waller and John H. Vaughan; Medical College of 
Virginia. 
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Certain high titered anti-Rh sera may be used to sensitize human 
Rh-positive red cells for the demonstration of the Agglutination Activat- 
ing Factor (AAF) of rheumatoid arthritic sera. Parallel studies of rheu- 
matoid sera using the sensitized sheep cell technic and the sensitized 
Rh-positive red cell technic showed comparable titers. Lack of complete 
correlation suggests the possibility of a multicomponent system for AAF, 
consisting either of multiple antibodies or of a single antibody with mul- 
tiple cross specificities. The fact that there exists a suitable immune sys- 
tem, involving only antibodies and antigens of human origin for the 
demonstration of AAF is of interest in terms of the possible significance 


of this factor in the production of the disease process, rheumatoid arth- 
ritis. 


21. Piastic PROSTHETICS IN THE Post-SURGICAL CARE OF DIABETIC. 
GANGRENE. A PRELIMINARY REPORT. 


Albert Pincus, Milton Cummins, Ted Levy, William Bricker, 
and Stanley Bricker; Medical College of Virginia Hospitals and 
Out-Patient Clinics. 


The dynamic application of a plastic material to replace a missing tae 
is a procedure relatively new in medicine. It is our purpose to present 
our method of rehabilitating the diabetic foot by preventing the deforma- 
tion of the toes adjacent to the amputation. The deformities most com- 
monly seen by the chiropodist in the diabetic clinic in patients with toe 
amputations are hallux valgus with infected bunion, the hammer-toe 
and the overlapping toe with infected corns. If we can see the patient 
soon after surgery we have been able to keep the adjacent toes from 
deforming. We accomplish this by using a flexible acrylic resin in the 
space of the missing digit. The resin is mixed and prepared in a few 
minutes, molded into the area, covered with a vinyl sheeting and with 
the shoe on the foot the patient is permitted to walk. The plastic is 
hydraulically responsive in this state, thereby molding exactly between 
the toes and under the toe webbing. This usually takes from 2-5 min- 
utes depending on the environmental temperature. The plastic resin is 
then separated from between and under the toes and permitted to cure 
at room temperature for 24 hours. The margins are then ground down 
to a feather edge and fitted to the part. This type of toe prosthetic 
acts as a buttress to forcibly pry apart toes that previously would de- 
form into hammer-toes and bunions with resultant infections and ulcera- 
tions so commonly seen on the diabetic foot. 


22. Liem CoNCENTRATION OF HuMAN ADRENALS 


WITH PARTICULAR 
REFERENCE TO HYPERTENSIVE DISEASE. 


Cornelia Hoch-Ligetti, Karen Irvine, James E. Irvine; University 
of Virginia. 


Adrenals from 210 unselected autopsies were analyzed for cholesterol, 
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phospholipid and total lipid concentration; heart, kidneys, liver and blood 
of 41 cases were similarly studied. The data were correlated with the 
disease, cause of death, degree of arteriosclerosis and weights of the or- 
gans. The average concentration of cholesterol, total lipids, and 
weights of adrenals were significantly increased in patients dying wi 
compensated hypertensive cardiovascular disease, and with persons who 
committed suicide. These values were significantly decreased in cases 
of malignancy, active infections and chronic degenerative diseases. The 
changes in lipid concentration in the various diseases were restricted to 
the adrenals. No correlation was found between adrenal and blood 
cholesterol concentration or between adrenal lipid concentration and de- 
gree of arteriosclerosis. The adrenal phospholipid concentrations were 
significantly increased with malignancy, active infections and degenera- 
tive diseases when calculated on dry-weight basis. On histological in- 
vestigation the adrenals in hypertensives showed increase of lipid con- 


tent in the zona fasciculata and increased number of brown pigment 
containing cells in the reticularis. 


23. RENAL FUNCTION IN MAN AND Docs RENDERED POLYCYTHEMIC BY 
OxyGEN TENSION. 


E. Lowell Becker; Medical College of Virginia. 


Studies of renal function were made on five normal men native to an 
altitude of 14,900 feet. Glomerural filtration rates and effective renal 
plasma flow were determined by the constant infusion technique using 
insulin and p-aminohippurate. All ‘subjects showed a statistically sig- 
nificant decrease in filtration rate, effective renal plasma flow and effec- 


tive renal blood flow, with an increase in hematocrit and filtration frac- 
tion. 


Studies were carried out at sea level on three dogs rendered poly- 


cythemic by exposure to low oxygen tension (8%) for a period of two 
years in a decompression chamber. 


The filtration rate and effective renal plasma flow were decreased 
and the effective renal blood flow and filtration fraction were increased, 


as compared with control observations on five normal dogs, and with 
other data recorded in the literature. 


qe, The concentrating capacity of the experimental dogs as measured by 
H ,0. was substantially lower in the polycythemic dogs than in our con- 
trols and lower than in other dogs reported in the literature. 


24. THe Percer-Hvetr ANOMALY IN A NecRO FaMILy. 


Jonas C. Strouth and Roscoe D. Hughes; Medical College of 
Virginia. 


The first case of Pelger-Huett anomaly in an United States Negro 
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family is reported. This anomaly is inherited as an autosomal dominant 
with 100% penetrance, and has virtually inyariable expressivity. Its poten- 
tial clinical significance, incidence in the population, and importance in 
autosomal linkage studies are discussed. 


25. ScHuLTze’s PicruRE IN THE Bovine CoLon. 
James R. Rooney; Animal Pathology. 


This study was designed to elucidate the occurrence and nature of a 
thickened area in the mucosa of the bovine colon. Two such thickened 
areas were found to occur normally in all colons examined. The thick- 
ening was caused by accumulations of lymphoid tissue in a Peyer's 
patch-type of arrangement. Microscopically, the crypts of Lieberkuhn 
were found to penetrate into the submucosa in these lymphoid areas, 
apparently as a result of defects in the muscularis mucosae. Pathological 
changes were frequently noted in these areas. The submucosal crypts 
of Lieberkuhn, particularly, were subject to cystic, abscessing changes. 
This type of lesion was found to be specific for the glands themselves 
and not for any particular disease entity. 
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FRIDAY, MAY 11, 1956—2:00 P. M—LITTLE THEATER 


THe EFFect oF CERTAIN SENSORY STIMULATION ON THE PERCEPTION 
OF A LONG TIME INTERVAL. 


Patricia Ann Rund; College of William and Mary. 


The study was undertaken to determine whether annoying auditory, 
visual, or cutaneous stimulation affected the perception of a long time 
interval. Twelve female subjects were used. Each was presented with 
four conditions in a counter-balanced order: I—control; [Il—loud noise; 
IlI—flickering light; and IV—tickle. S was asked to indicate was press- 
ing a key when she felt that a five-minute interval had passed. This 
judgment was made on four consecutive intervals. Experimental sessions 
varied in length from 20 to 35 minutes for each condition. Subjects’ 
estimates under the three experimental conditions were about 20% less 
than those under the control condition. Estimates under Condition III 
(flickering light) may be slightly less than those under the experimen- 
tal conditions; however, since no error had been made to equate intensi- 
ties of the three experimental variables, no conclusions are drawn from 
this aspect of the results. These results place in a different light a 
study by Smith, Wing, and Jerison on “The Effect of Acoustic Noise on 
Time Judgment”. They interpret similar data in terms of a hypothesis 
about central neural mechanisins of audition. Since the present study 
indicates that the stimulation oi sensory systems other than audition can 


produce about the same effects, doubt is cast on any purely auditory 
explanation. 


. Skin TEMPERATURE EFFECTS ON VIBRATORY THRESHOLDS. 


Glenn R. Hawks; University of Virginia. 


The effect of warming and cooling the skin on vibratory thresholds 
has been reported by Weitz (1941). Using a mechanical stimulator, he 
obtained an initial lowering of thresholds, followed by a rise as tempera- 
ture was increased; with lowered temperatures there was a considerable 
heightening of threshold. Subsequently he showed that sensations pro- 
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duced by electrical stimulation of the skin were similarly influenced by 
temperature changes. Recent work by the author and others in the 
Virginia Laboratory on this problem has utilized 1,000-cycle sinusoidal 
alternating current, both slowly rising to threshold, and in short pulses 
which permit a determination of threshold by the Method of Limits. 
Results thus far indicate a usual but not invariable heightening of 
threshold with lowered skin temperature. No reliable effect from raised 
temperatures has been obtained. Present work is attempting to find 
small “spots” on the skin surface where sensitivity is both reliable and 
high in relation to immediately surrounding areas. 


3. AN EXPERIMENTAL STUDY OF VIBROTACTILE APPARENT MOTION. 
William H. Sumby; University of Virginia. 


The purpose of the research reported was to determine the optimal 
vibrotactile stimulus conditions for the arousal of apparent tactual move- 
ment. The variables manipulated were the intensity of vibration, the 
temporal interval between stimulations, and the spatial separation be- 
tween transducers. The frequency of vibration was held constant as was 
the general cutaneous area stimulated, the thoracic area of the back. By 
simultaneously manipulating the independent variables 81 different stimu- 
lus patterns were available. Each stimulus complex was delivered 5 
times to each of 5 Ss, or 2025 stimulus presentations. The results dem- 
onstrate quite conclusively that the optimum temporal interval between 
bursts lies beween 80 and 120 milliseconds of stimulus overlap regard- 
less of the intensity or spatial separation used. In other words, it is 
quite apparent that the spatial separation and the intensitive variable 
are not as critical as the temporal interval. Analysis, however, does not 
reveal any consistent general relationships existing among the stimulus 
properties which might be interpreted as suggesting the vibrotactile 
analogues of Krote’s laws for visual apparent motion. 


4. TRAINING ON A VIBRATORY COMMUNICATION SYSTEM. 
William C. Howell; University of Virginia. 


The purpose of this study was to develop a practical communication 
system utilizing three dimensions of vibratory stimulation: location, ampli- 
tude, and duration. The language elements to be encoded were letters 
of the alphabet and digits. The 36 discrete stimulus patterns neces- 
sary to encode these elements were selected on the basis of preliminary 
investigations; five loci, three durations, and three intensities of stimula- 
tion constituting a satisfactory arrangement. Assignment of language 
elements to these patterns was carried out in a manner calculated to en- 
hance speed and accuracy. Three subjects were trained to receive in- 
formation utilizing this system. Training consisted of 25 double presenta- 
tions of the alphabet in random order, 25 single presentations of 52- 
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letter lists, and a number of words and short messages. All subjects at- 
tained a high degree of accuracy which was maintained throughout the 
rest of the training period. Retention after several months was almost 
perfect. Limitations imposed by the equipment, however, rendered im- 
possible the determination of the maximum speed of reception. There- 
fore, the apparatus was modified and a new training series undertaken 
to resolve this question. Results indicate that the vibratory communica- 
tion system may be expected to compete successfully with the inter- 
national Morse Code in terms of both accuracy and speed of reception. 


S. A CoMPARATIVE PERSONALITY STuDy oF A Group OF STUTTERERS 
AND Harp OF HEARING PATIENTS. 


Reuben S. Horlick; Audiology and Speech Center, Walter Reed 
Army Medical Center. 


The purpose of this study is to investigate the personality structure 
of and compare the differences between two groups of Army and Air 
Force patients referred to the Audiology and Speech Cented for evalua- 
tion of and therapy for stuttering or impaired hearing. Two groups of 
twenty patients each were administered the California Test of Personality 
and the results compared for statistical significance. The test was ad- 
ministered prior to initiation of therapy and rehabilitation. A third group 
of medical technicians was used as a control group. Although the dif- 
ference was not statistically significant, the findings suggest that the 
stutterers, as a group, tend to manifest more nervous symptoms, greater 
tensions, feelings of inferiority and insecurity, and withdrawal symptoms. 
On the other hand, the personality picture of the hard of hearing is 
more like that of the control group. The results do not justify the 


often expressed depressing view of the hard of hearing. A detailed report 
will be given. 


6. LANGUAGE BEHAVIOR IN THE MENTALLY RETARDED. 


Henry Winthrop; Hollins College. 


A series of studies of the language behavior of the mentally retarded 
has been undertaken in terms of the Ammons FRPVT. Some of the 
results are indicated here. The relative abilities of a large sample of 
mental defectives were contrasted for abstract and concrete words. 
Failures and successes within concrete terms were compared, as well as 
failures and successes within abstract terms. A breakdown of successes 
and failures by parts of speech has been made, within the abstract and 
concrete categories. Correlations have been obtained between IQ and 
MA on the one hand and successes in abstract and concrete terms, on 
the other. Significant differences in the comprehension of different parts 
of speech within the abstract and concrete categories have been ex- 
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plored. Contrasting language abilities of idiopathic, familial and organic 
brain damaged defectives have been analyzed. 


7. CriricaL Factors IN THE ACADEMIC ACCELERATION OF GIFTED 
CHILDREN BASED ON CLINICAL DATA. 


Antonia Bell Morgan; Aptitude Associates Incorporated. 


Recent research in the field of gifted children has been largely clin- 
ical, or idiographic, rather than statistical or nomothetic. The chief value 
of idiography lies in the delineation of new variables and working hy- 
potheses which may then be subjected to testing by the nomothetic ap- 
proach. (See Falk, Psychological Review, 63, 1, 53-62.) Psychologists 
are practically unanimous in agreeing with Terman that academic ac- 
celeration of at least one year is very desirable for gifted children, pro- 
vided that it takes place on an individual basis after due consideration of 
all the factors involved. The following six factors are hypothesized as 
critical for the success of accelerations: 1. Physical maturity; 2. Social 
maturity; 3. Emotional maturity; 4. Academic achievement; 5. Attitude 
of the teacher; and 6. Attitude of the parents. 


These factors are discussed with reference to 21 clinical cases. Criteria 


for successful acceleration are suggested as hypotheses for experimental 
investigation. 


8. Tue Rats ApyustMENT To 23-Hourn Foop-DeprivATION CYCLES 
Marvin H. Weasner; University of Virginia. 


Animal experimenters who have utilized extended deprivation cycles 
have usually assumed that a preliminary adjustment period of 5 to 10 
days is sufficient before placing the animal into the experiment proper. 


This experiment is designed to yield information on the methodologi- 
cal question: How long must a rat be maintained on a 23-hour food- 
deprivation schedule for the various indices of drive to approximate their 
symptotic values? In this study the measured indicators of drive are 
body weight, amount of food and water ingested, 24-hour activity, and 
activity driving the last daily prefeeding hours. 

Activity is measured by the number of the rat’s interruptions of an 
infra-red light beam which bisects the long dimension of the rat’s home 
cage and which falls upon a photoelectric cell on the opposite side. 


Comparison of the eight-animal experimental group data with that 
of the matched control group indicates that the functions of the various 
drive indicants are not parallel, that body weight is still decreasing, and 
activity in the last prefeeding hour is still increasing at the end of 30 
days of this deprivation schedule. 


The data suggest that a 30-day adjustment period is too brief to 
permit certain indices of drive to level off. 
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9. Factors INFLUENCING COMPLEX TASK PERFORMANCE. 
Milton H. Hodge; University of Virginia. 


It is assumed (1) that there is a class of variables characteristic of 
simple response situations, (2) that these variables are also present in 
complex response situations, (3) that there is another class o* variables 
unique to complex response situations, and (4) that in complex task 
situations there exists the possibility for an interaction between these 
classes of variables. From these assumptions it can be predicted that 
certain values of the first class of variables maximize performance in 
simple response situations. This prediction is similar to Fitts’ concept 
of stimulus-response compatibility, i.e., some responses are easier to 
make to certain stimuli than are other responses. It is further hypo- 
thesized that use of the same values of the simple response variables 
in a complex response situation may lead to a decrement in performance, 
the decrement being a result of the interaction between the two classes 
of variables. An experiment is proposed to test the hypothesis that per- 
formance decrement in a complex response situation can result from an 
interaction between these variables. 


10 REINFORCEMENT AND COMPLEX VERBAL BEHAVIOR. 
William E. Montague; University of Virginia. 


Reinforcement has been shown to be powerful in the control of much 
behavior. With some behavior, however, the psychologist finds it dif- 
ficult, at least in complex behavior, to adequately specify and measure 
the response which is being reinforced. Especially, as the complexity 
of verbal behavior increases it becomes more difficult to define responses 
and to bring them under the control of reinforcement. If the probability 
of a response is to be varied lawfully through the use of such a variable 
as reinforcement, the response must be clearly specified. In a simple 
verbal conditioning study reported last year, a high correlation existed 
between verbal responses being conditioned and the manual responses 
being measured. This was demonstrated to be the case because the 
verbal responses were brought under the control of reinforcement. Later 
work using a similar but more complex situation failed to show such 
results. This paper attempts to demonstrate that these results were due 
to ambiguity of the reinforcement with respect to the verbal response 


and that if the response is clearly specified it can be brought under the 
control of reinforcement. 


11. Conprrions DETERMINING THE EFFICIENCY OF MULTIPLE TASK 
PERFORMANCE. 


John Bennett Feallock; University of Virginia. 


The present experiment is one of a series investigating the conditions 
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determining the efficiency of multiple task performance. In multiple task 
performance the subject moves from one task, or set of inter-related re- 
sponses, to another in varying orders. The characteristics of multiple 
task performance would seem to involve variables related to discrimina- 
tion and retention processes as well as the effects of shifting from one 
task to another. The first three experiments in this series indicated that 
both the order in which the subject performed the task and the degree 
to which retention was involved in the task were important behavioral 
determiners. The present experiment, like the previous three, utilized 
card-sorting technique. The variables manipulated were (1) similarity 
of the figures on the cards, (2) uncertainty, or the degree to which they 
were ordered in the deck, and (3) retention of the characteristics of pre- 
vious cards. Time and error scores were obtained from thirty-two sub- 
jects in a 4.x 4 x 2 factorial design. Analvsis of variance indicated that 
both similarity and retention were significant factors. These results are 
discussed in light of the three previous experiments. 


12. AcapEMiIc Success OF PuBLIC AND PRIVATE SCHOOL STUDENTS IN 
Co..LecE; I. THE FRESHMAN YEAR. 


Audrey M. Shuey; Randolph-Macon Woman's College. 


In comparing academic achievement during the freshman year of 
189 pairs of students at Randolph-Macon Woman’s College, we found 
the public school students to have made significantly higher grades on 
the average, than the students from private schools of the same age, in- 
telligence, and academic load, from the same section of the country and 
from communities of similar size. Students from private schools appear 
to have participated with more distinction in athletics; however, there 
were no significant differences found in extra-curricular participation 
(excluding athletics), in fraternity membership, or in leadership. Our 
two groups did not differ significantly in academic motivation in so far 
as it depends upon such factors as: number of siblings, religious prefer- 
ence, education of parents, and state of home (whether broken or un- 
broken). It would seem, therefore, that neither motivation, extra-cur- 
ricular participation in general, nor leadership activity would account for 
the differences obtained; nor was differential selectivity or the type of 
preparatory school attended found to be primarily responsible for the 
higher average attained by the public school students. 


13. AN INVESTIGATION OF SEVERAL METHODS OF TEACHING CONTOUR 
INTERPRETATION. 
F. J. McGuigan; Hollins College. 


Two companies of 162 Army Basic Trainees, each trained by the use 
of various combinations of concrete or abstract representations of terrain 
(2 terrain board, two-dimensional slides and three-dimensional slides of 











350 THE VIRGINIA JOURNAL OF SCIENCE [September 


the terrain), and concrete or abstract symbols (contour lines on two- 
dimensional or three-dimensional maps) were observed. Learning re- 
sulting from these methods was compared to the Standard Army method, 
and a No-training (control) condition. The results showed that the 
training method involving representation of terrain by two-dimensional 
slides, and presenting the symbol on a three-dimensional map generally 
led to highest proficiency. In particular it is significantly superior to 
the Standard Army method. No definite conclusion was possible re- 
garding condition two above, although one possible interpretation is that 
variation of the representation of terrain along an abstract-concrete di- 
mension does affect learning. The data also suggest that the symbol 
should be of a relatively concrete nature. In addition, it was found that 
Pattern Analysis scores of the Army Classification Battery were highly 
related to contour interpretation proficiency (r = .86 to .94), and Ss 
with high Pattern Analysis scores learn contour interpretation significantly 
better than lower aptitude Ss. 


14. Mentat Hyciene’s CHALLENGE TO EDUCATION. 
John A. Blake; Central State Hospital, Petersburg. 


Although the amount of mental illness is increasing annually, as shown 
by first admissions to mental hospitals, it can be shown how the public 
school and kindergarten teachers, with proper training and motivation, 
can very effectively assist in stemming the tide in a few years and even 
actually reverse the trend eventually. First, statistics are presented to 
indicate the following: (a) amount of mental illness in the country; 
(b) the annual rate of increase; (c) the per cent of psychogenic dis- 
orders, which are known to start developing during the school years. 
Second, statistics are presented from over 140 Teachers Colleges and 
University Departments of Education, which train teachers, to determine 
two facts: (a) the number and kinds of psychology courses provided 
for teachers-in-training; and (b) to what extent these teacher-students 
are not only specifically trained to identify the earliest signs of poten- 
tial future personality disorder in school children, but also have such a 
duty formally set forth as an avowed goal in which they would refer 
such questionable cases to the proper authorities immediately for further 
appropriate handling. Finally, ways and means are discussed, and pos- 
sible objections are raised and answered. 


BUSINESS MEETING 


The business meeting was opened by the Chairman at 7:30 P. M. 
The Secretary-Treasurer reported a membership of 101 and receipts of 
$361.00; of this money, $245.00 was disbursed to the Treasurer of the 
Academy, $41.00 to the Treasurer of the Conference of State Psychologi- 
cal Associations, $20.44 to the Chairman of the Psychological Section, 
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and $54.56 to the Chairman of the Committee on Constitution. 


Announcement was made of the appointment of Dr. Reuben Horlick 
as representative to C.S.P.A. and of Dr. Gilbert Rich as alternate; of 
Dr. Cyril Mill as member of the Examining Board for Clinical Psy- 
chologists for a five-year period, succeeding Mrs. Catherine Giblette; of 
the following members as making up the Committee on Constitution: Dr. 
William Morgan (Chairman), Dr. Richard Henneman, Dr. Horlick, Dr. 
Jacob Silverberg, Dr. Stanley Williams, and Dr. Rich (ex officio). The 
following were appointed as members of the Committee on Professional 
Ethics: Dr. Arthur Bachrach (Chairman), Dr. Kenneth Lloyd, Dr. Hiram 
Gordon, Dr. Merton Carver, and Dr. Mill. 


The Chairman announced that the Section program has been length- 
ened to one and one-half days, and that a dinner had been included to 
precede the business meeting. Dr. Horlick reported that the Conference 
of State Psychological Associations was concerned with 1) public re- 
lations, 2) certification, 3) professional ethics, and 4) internal organiza- 
tion of the Conference of State Associations. 


The report of the Nominating Committee was presented and the 
following persons were elected officers for the coming year: 


Chairman, Dr. Frank Finger; Secretary-Treasurer, Dr. Robert Filer; 
and Executive Committeeman, Dr. Noble McEwen. 


Dr. Morgan gave a report of the Committee on Constitution. The 
following motion was made and carried unanimously: I move that the 
Psychology Section of the Virginia Academy of Science approve and 
sponsor a Virginia Psychological Association and that a meeting be held 
immediately after adjournment to organize such an association. 


The meeting was adjourned at 9 P. M. 
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MINUTES OF 
THE SECTION OF SCIENCE TEACHERS 


FRANKLIN D. Kizer, Chairman 
SAMUELLA CrIMM, Chairman-Elect 
Martua W. Duke, Secretary 
CAROLINE GAMBRILL, Section Editor 


FRIDAY, MAY 11, 1956—8:30 A. M.—BALLROOM, 
HOTEL JEFFERSON 


1. Business MEETING. 


Mr. Kizer appointed Mr. A. B. Niemeyer, Jr., chairman of the nom- 
inating committee. The following slate was presented: Chairman-Elect, 
Vera Remsburg, and Secretary, Martha W. Duke. As there were no 
nominations from the floor, these officers were declared elected. 


2. RECENT TRENDS IN PLANT SCIENCE WorK AT THE BLANDY EXPERI- 
MENTAL FARM. 


Walter S. Flory, Jr.; University of Virginia. 


The White Arboretum comprises about 130 acres of land on which 
are found some 13,000 accessions, and a total of about 5,000 plant 
species. Some of the larger collections include Pines, other Conifers, 
Oaks, Iris, Oleaceae (Ash family), Rosaceae, Box and Hollies. Koda- 
chromes of the Arbaretum were shown. Contemplated initial experiments 
to be carried out in the planned Cobalt-60 radiation field were described. 


Well advanced studies by different members of the Blandy group in- 
clude: (1) Corn genetic investigations including detailed meiotic surveys 
of both treated and untreated materials; (2) a cytotaxonomic and _ phy- 
logenetic survey of certain araceous genera; (3) collections and work in 
connection with a revision of eastern American roses; (4) an investiga- 
tion of the confusing Ipomoea complex encountered in the morning- 
glories and their relatives; and (5) detailed chromosome studies in con- 
nection with the larger problem of phylogeny and evolution in the 
Amaryllidaceae. Findings and conclusions from these and other projects 
were summarized. 


3. Recent Trenps in MepicaL GENETICS. 
Roscoe D. Hughes; Medical College of Virginia. 


The knowledge that certain anomalies are inherited antedate both 
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Mendelian genetics and the art and science of modern medicine, Hemo- 
philia, certain types of dwarfing, and albinism are only three of many 
such examples which might be given. Since the turn of this century 
scores of man’s ancient maladies have been subjected to genetic analyses 
with the result that their mode of transmission from generation to gener- 
ation by certain genes is known. The elucidation of the precise genetic 
mechanism predisposing an individual to a disease is an important ad- 
vance in medical genetics in itself. When the exact mechanism is known 
it is no longer necessary for a practitioner to use such vague terms as 
“congenital” and “familial.” Diseases which are “familial” or “congenital’ 
of course may or may not be inherited, and such labels, when inherited 
is intended, may be more misleading than useful. 


When we know how a disease is transmitted through the germplasm, 
one important aspect of its etiology is solved. 


Perhaps the most significant recent trend in medical genetics is in 
the field of research. In this area team work among medical scientists 
and geneticists promises to pay huge dividends in the future. Medical 
science has been able for decades to deal a telling blow to a large num- 
ber of infectious, exogenous diseases. Attention is more and more being 
directed at degenerative diseases having an endogenous origin. Many, 
if not most, of such diseases have a genetic basis, known sometimes pre- 
cisely, and other times strongly indicated. Many of the blood anomalies 
and ectodermal dysplasias fall in this category. The team work of sci- 
entists from several disciplines, including genetics, will be necessary to 
mount the desired massive frontal attack on these ubiquitous and _per- 
plexing diseases. 


4. THE TRANSPORT OF SOUND BY WIND. 
Edwin F. Ford; Wakefield High School, Arlington, Virginia. 


The problem of the motion of an individual sand grain in wind is 
subjected to a physical-mathematical analysis. 


At the surface of the ground on a windy day the air is not moving. 
As height above the ground increases, the wind velocity increases rapidly 
approaching a limiting velocity at approximately one to three feet. Four 
principal forces act on a sand grain suspended in this wind velocity 
gradient: the horizontal viscous drag, which tends to reduce the relative 
velocity between the air and the sand grain to zero; the vertical viscous 
drag; the aerodynamic lift, which is found by two different theoretical 
methods to be proportional to the difference in the square of the wind 
velocities at the top and bottom of the sand grain; and the force of 
gravity. On the basis of the above analysis differential equations are 
set up expressing the vertical and horizontal accelerations of the sand 
grain as functions of the position and velocity of the grain. A theoretical 
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trajectory is calculated for an average sand grain in an experimental 
wind profile obtained in a homemade wind tunnel. The actual paths of 
sand grains in the same wind tunnel profile were photographed. The 
observed trajectories agree fairly well with those calculated. 
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MINUTES OF 
THE SECTION OF STATISTICS (12) 


M. C. K. Tweepie, Chairman 
J. E. Freunp, Vice-Chairman 
CiypE Y. KraMer, Secretary 
LionEL Weiss, Section Editor 


FRIDAY AND SATURDAY, MAY 11, 12, 1956-—ROOM 10, SECOND 
BAPTIST CHURCH HOUSE 


1. THe COMPARISON OF THE SENSITIVITIES OF EXPERIMENTS USING 
DIFFERENT SCALES OF MEASUREMENT. 


D. E. W. Schumann and R. A. Bradley; University of Stellen- 
bosch and Virginia Polytechnic Institute. 


This paper deals with a problem formulated by W. G. Cochran in a 
paper in the Annals of Mathematical Statistics (September 1953) on: 
“The Comparison of Different Scales of Measurement for Experimental 
Results.” Assume two experiments (equal in size and design) with iden- 
tical treatments, both depending on the analysis of variance and the 
scoring scales used. If real treatment differences exist, the more sensi- 
tive experiment or scoring scale will obviously be the one that best shows 
up the treatment differences, and a comparison of the sensitivities should 
be based on the variance ratios of the two experiments. Hence, in com- 
paring two scales for more than two experimental treatments, we 
need a test of significance that two noncentral variance ratios (non- 
central F’s) are equal. 


Considering the case of two noncentral F’s, both with 2a and 2b 
degrees of freedom and with parameters of noncentrality A, and 42 
x1? ‘ 
(where A = i_, t; being the ith treatment effect and o2 the error 
variance, in the usual additive model of analysis of variance), the distri- 
bution function of the ratio of two noncentral F’s is obtained. Some 
properties of this function and methods of finding the probability integral, 


° 
f f(w)dw are considered. The construction of tables of percentage 
o 


points for use in tests of significance under the hypothesis that , = ,, 
i. e. the hypothesis of equal sensitivity of the two experiments is dealt with. 
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2. COMPONENTS OF VARIANCE FOR A Two-Way CLASSIFICATION WITH 
PROPORTIONAL FREQUENCIES. 


R. E. Walpole; Virginia Polytechme Institute and McMaster 
University. 


A systematic and short method for computing the expected values of 
mean squares has been developed and applied to a two-way crossed 
classification model with proportional frequencies. The model in which 
the number of observations is equal is obtained as a special case. The 
variance components are then derived for a two-way nested classification 


model, also with proportional frequencies. In both cases Type I, II, III, 
and mixed models have been considered. 


3.  LineEAR PROGRAMMING. 


R. J. Freund; Virginia Polytechnic Institute. 


Linear programming is essentially a mathematical device viz. to maxi- 


mize a linear function of non-negative elements, Xs;x; where x; > y 


subject to some linear inequalities, 25 5x; $8 v;. 


Some applications for this device are quite obvious, while others do not, 
at first glance, appear as linear programming problems. Three types of 
problems are discussed: 1. An analysis of a productive firm; 2. A mixing 
problem; and 3. A transportation problem. 


4. Use oF ELECTRONIC COMPUTERS FOR SAMPLING EXPERIMENTS. 


Daniel Teichroew; National Cash Register Company. 


This paper discusses some of the problems encountered in using high 
speed electronic computers for random sampling experiments. The major 
difficulties are concerned with the generation of uniform random variates 
within the machine and the transforming of these variates to ones having 
the desired distribution. Some of the sampling experiments performed 
on the National Bureau of Standards Western Automatic Computer 
(SWAC) are described. These experiments were performed to compute 
power functions of various non-parametric tests and misclassification 
probabilities for linear discriminant functions. 


5. 


EconoMic PROBLEMS ARE SUBJECT TO STATISTICAL ANALYSIS. 
D. P. Morton; Virginia Polytechnic Institute. 


Those who are responsible for making decisions regarding capital 
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expenditures for industrial capacity must know what the probabilities 
are for continued expansion of the United States economy and for the 
relative prospects of the industry they represent. 


Statistical analysis, particularly with time series, can be material aid 
in reaching sound decisions. 


One problem is quite pertinent today in view of the long post-war 
period of expansion, and the memory of the great depression following 
the first World War. That is, “When may conditions be ripe for another 
depression?” 


This problem is studied by a time series analysis of industrial pro- 
duction since the Civil War. The conclusion is reached that a high level 
of industrial activity should be expected through 1962. 


6. Use oF PrInciPAL COMPONENTS IN ECONOMIC PROBLEMS. 
Edwards Ned Fiske; Virginia Polytechnic Institute. 


The co-variability of the x’s (the independent variables) often hinders 

correct interpretation of the coefficients in a regression model 
(y=by xX} +bgXo+... +bpxy). 
Therefore, it is natural to ask whether there exist other independent vari- 
ables, possibly fewer in number than the original x’s, which determine 
the values the y’s will take. One such fundamental set of independent 
variables, say z4z2. . . , 2,, is called a set of principal components. 


Principal components analysis consists of a linear transformation of 
the x’s to the new variables: Z(nxp) = X(nxp) P(pxp). The columns 
of the P matrix (the transformation matrix) are orthogonal and are the 
direction cosines of the principal components. They are obtained by an 
iterative procedure. The orthogonality of the z’s assures their independ- 
ence, and the iterative procedure causes the z’s to account for as much 
as possible of the variation in the x’s in descending order. 


The transformation matrix P can be used to obtain the regression of 
the z's on the dependent variable y. This regression will reduce the 
total sum of squares by exactly the same amount as the regression on 
the original variables, the x’s. However, due to the orthogonality of the 
z's, the regression coefficients are capable of interpretation although there 
is no guarantee that the principal components themselves are capable 
of interpretation. Thus, although one may be no better off with a prin- 
cipal components regression than with the usual regression, if the com- 
ponents are meaningful, one has certainly gained by the procedure. 


7. Some DistrieuTion THEory CONNECTED WITH GAUSSIAN PROCESSES. 


I. Miller and J. E. Freund; Virginia Polytechnic Institute. 


A variety of physical and economic problems give rise to observations 
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which can be regarded as functions of time. The familiar random walk 
problem is an example in which the time function is discrete, there being 
a complete distribution of states in which the particle can find 
itself at any given “step”. The classical Brownian motion problem of 
Physics is generally connected with the random walk scheme. On the 
other hand, data arising from vibration records mounted in aircraft, in 
the form of economic time series, etc., are examples of continuous time- 
dependent stochastic processes. The term “random process” is used 
throughout the theory of probability to cover sequences of random var- 
iables. The synonymous term “stochastic process” is ordinarily used to 
indicate the introduction of a continuous time parameter. Strictly speak- 
ing, a sequence of random variables constitutes a random process only 
when every finite sub-sequence possesses a joint probability distribution. 
It is the purpose of this paper to study some of the properties of Gaussian 
stochastic processes, that is, stochastic process which have the property 
that every finite sub-sequence has the multivariate normal distribution. 


8. Tue DistrisuTION OF COLUMN TOTALS IN SOCIOMETRIC MATRICES. 
Paul D. Minton; Virginia Polytechnic Institute. 


Consider an n-by-n sociometric matrix, i. e., one whose elements are 
zeroes and ones with no entries in the main diagonal. Such a matrix 
may be used to represent the result of a sociometric survey by using the 
rows and columns to correspond to a people in a closed group naming 
each other as to popularity, leadership, desired work partners, etc. A 


“one” in the ith row and jth column indicates that person i named per- 
son j. 


If the rows and columns are totalled, then the row totals indicate the 
number of persons each person names and the column totals indicate that 
number of times each person is named by others. The column total is 
then of interest as the number of “votes” received by each person with 
regard to popularity, leadership, etc. 


Under the assumptions that each person names k others and that 
the entries occur at random, the joint distribution of two column totals 
(pre-selected) is obtained. 


9. EstTimMaTION oF INDIVIDUAL VARIATIONS IN AN UNREPLICATED Two- 
Way CLASSIFICATION. 


Thomas S. Russell and Ralph A. Bradley; Virginia Polytechnic 
Institute, 


Consider a two-way classification, the usual model 


Xij =n 4 + Bj +€ij, i=l,...,n,j=1,..., ¢ (for example, 














rr Pus wm 


is 


it 
Is 


ic 








~ —E — = —— 
—— ————— 


, 


1956 ] PrROcEEDINGsS 1955-1956 359 


r chemists and n batches or r judges and n items) and the usual 
assumptions except let Var ( ij )=02. It was assumed that an esti- 
mator Q; of of should be a quadratic form in the (r-1) (n-l) linear 
contrasts usually ascribed to error. Reasonable requirements on such a 


quadratic form led to the estimator in 


n 
Qj=Er(rl) E;-E) / ((n-1)(r-1) (r-2)] where oF = 2 (x; sx; =o + &, )2 
i=l J) 1. 


and E = E;, 


1 J 
the usual to sum of squares. Q; is the estimator previously suggested 
by Ehrenberg (Biometrika, Vol 37 (1950), pp. 347-357). Q; has been 
shown to be the maximum likelihood estimator of o 2 only when r=3. 
When ot=o2 for all j, the distribution of Qi /g2 has been shown to be 
that oat (n-1) (r-l) - x? (n-1) (r-2)/(n-1) (r-l) (r-2), the 
two X“ s being independent. Q; /E has been shown to be a monotone 
function of an F with (n-1) (r-1) and (n-1) degrees of freedom formed 


from those X2*s. The joint distribution of the Q’s has been considered 


1 Ma 


and further research on various aspects of the problem is underway. 


(Work supported by A.R.S., U.S.D.A. and Q.M.R. and D., U.S. Army.) 


10. RestricreED OccupANCY THEORY. 
John E. Freund; Virginia Polytechnic Institute. 


If a number of persons rate a product on a subjective scale, says, 
1, 2, 3,..., or m, it is not only important to know the average rating 
but it is also important to know the consistency of the ratings. In order 
to test whether for a given average rating the scores assigned by dif- 
ferent judges are consistent, it is felt that an appropriate mathematical 
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model is provided by that of restricted occupancy theory. The resulting 
distribution theory is discussed, and suitable tables for tests of signifi- 
cance are given for special values of m. 


11. THe CorreELATION BETWEEN VARIATE-VALUES AND NORMAL SCORES 
ror Ranks (A PRELIMINARY REPORT). 


R. A. Bradley and H. A. Still; Virginia Polytechnic Institute. 


It is common practice in taste testing to replace ranks (when ranks 
are used) with normal scores from Table XX of the Statistical Table for 
Biological, Agricultural and Medical Research by Fisher and Yates, and 
then use methods of analysis of variance. Alan Stuart, British Journal 
of Statistical Psychology, Vol. 7, Part I, 1954, obtained theoretically the 
correlation between variate values and corresponding ranks. Using a 
similar approach we have developed some analogous results for the cor- 
relation between variate values and normal scores for ranks. These cor- 
relations are evaluated in a number of special cases, notably for the 
normal distribution and the uniform distribution. Use of these correla- 
tions may be possible in studies of relative efficiencies of test procedures 
and this and further extensions are under investigation. 


1S. VARIATIONS FLow ANALYSIS. 
N. L. Enrick, Institute of Textile Technology. 


Variations Flow Analysis is a new statistical tool for tracing the flow 
of variations in multi-machine and multi-process manufacturing. Thus, 
sources of inconsistently high variation are readily isolated. Such varia- 
tions may exist within or between heads on multi-head machines, be- 
tween machines, or between processing stages. In textile processing, 
where “doublings” and drafts take place, and in chemical processing, 
where mixings and dilutions occur, statistical allowances must be made 
for the transfer of variations from process to process. 


Simplification is accomplished by using average ranges in place of 
mean-squares, with specially computed modified F-Tables for significance 
testing. The loss in statistical efficiency is compensated by increased 
testing. Experience with this method in over fifty plants has shown 
that non-mathematical personnel in the plant can better appreciate the 
simplified method. As a result, they are in a better position to co-operate 


in the translation of statistical findings into actual processing improve- 
ments. 
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13. STATISTICAL PROPERTIES OF INVERSE GAUSSIAN DISTRIBUTIONS. 
M. C. K. Tweedie; Virginia Polytechnic Institute. 
The probability density function of the variate x is 


} f(x; p, A) =exp{-A(x-p)2/2p2x § VA/Qax3 


with parameters » and A where x,y and A are alt positive. The expecta- 
tion of x is p, while A is a measure of relative precision, being k? / Ko. 
‘ The shape of the distribution depends on the ratio ¢ =A/y. It is pos- 
; tively skew and leptokurtic for finite ¢, but is normal in the limit as ¢ 
] increases indefinitely. The chief result is that the ML estimators of » and 
2 \ have stochastically independent distributions, and are of a nature 
a which permits of the construction of an analogue of the analysis of 
. variance for nested classifications. The ML estimator of u is the sample 
arithmetic mean, and for a fixed sample size n.its distribution is of the 











: | same family as x, with the same # but with A replaced by An. The 
S | distribution of the ML estimator of the reciprocal of A is of the chi- 
square type, and therefore the usual tables of x2 and F can be used for 
| significance tests, etc. The probability distribution of 1/X and the esti- 
| mation of certain functions of the parameters in heterogenous data, are 
also considered. The regression mean of unbiased estimators of the 
cumulants, an the sample mean, is found. With 
: )  teEx/n and s2= ¥(x-x)* /(n-1), 
a the expectation and asymptotic mean square error of s2 / x3, as an 
e- estimator of 1/A are found, from which its asymptotic efficiency isé/(¢+3). 
E> The statistic x2 = (n-1) s2/ E(s2| X; A,n) is also considered. 
g, 
le | 
of 14, THe Power oF MULTIPLE RaNcE TEsTs. 
- R. Lowell Wine; Virginia Polytechnic Institute. 
on In place of the usual power function used to compare two tests when 
he testing the differences in a pair of means, a set of n(n-1) power func- 
te | tions is introduced for testing differences between pairs from a set of 
- | n means. Before power expressions are formulated for a class of mul- 


tiple range tests, the regions of integration are carefuly described. 
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Methods are presented for calculating these expressions, and tables giv- 
ing power for the three or four mean cases are included. A method is 
introduced for comparing two tests using their corresponding n(n-1) 
power functions. 


15. Factrorrats 1n NEAR BALANCED INCOMPLETE BLOCK DESIGNS FOR 
k(k-q) Treatments (Preliminary Report). 


C. Y. Kramer and R. A. Bradley; Virginia Polytechnic Institute. 


In this paper the adjusted treatment sum of squares in near balanced 
incomplete block designs with k(k-q) treatment is given as a function 
of the estimated treatment effects. This new form is valid both when 
the blocks are grouped into replications in the form of the near balanced 
rectangular lattice or the latinized rectangular lattice and when no group- 
ing into replications is effected. By imposing factorial arrangements of 
treatments on these designs and by using orthogonal contrasts, the sums 
of squares for the factorial effects with one degree of freedom are found 
as functions of the estimated treatment effects. A complete analysis of 
variance for the factorials set in these designs is developed. If the fac- 
torial treatments are assigned to the blocks in a special manner, the 
sums of squares for a (k-q)-level factor are obtained free of block adjust- 
ment. This work is preliminary to a more intensive study of the anal- 
ysis of factorial arrangements of treatments introduced into incomplete 
block designs of various classes. That this can be done for any balanced 


incomplete block design seems to be well known but not discussed in 
statistical literature. 


BUSINESS MEETING 
The following new officers were elected: Chairman, J. E. Freund; 


Vice Chairman, N. L. Enrick; Secretary, Clyde Y. Kramer; and Section 
Editor, P. N. Somerville. 
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LIST OF MEMBERS 
1955-1956 


Note: Following are the types of membership in the Academy. 


**° Patrons, who contribute one thousand dollars or more to the Academy. 


**Life Members, who contribute one hundred dollars or more to the 
Academy. 


**Honorary Life Members (Elected by Council). 
*Sustaining Members, who pay annual dues of ten dollars. 
—Contributing Members, who pay annual dues of ten dollars. 
Regular Members, who pay annual dues of three dollars. 


Student Members, who pay annual dues of two dollars. (restricted 
to college students only). 


Note: Number following name designates section, or sections, to 
which member belongs; “C” following name indicates “Student Mem- 
ber”; “B” following name indicates “Business Member.” 


1. Agricultural Sciences 7. Engineering 
‘2. Astronomy, Mathematics, 8. Geology 

and Physics 9. Medical Sciences 
3. Bacteriology 10. Psychology 
4. Biology 11. Science Teachers 
5. Chemistry 12. Statistics 


6. Education 


Please notify Foley F. Smith, P. O. Box 1420, Richmond, of any 
errors you may find in this list. 


Abbott, Betty J., 4 ........... 2730 Broad St., N.W., Roanoke 12 
Abbott, Dr. Lynn D., Jr., 9, 5 ............ Medical College of Virginia, 
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Abbott, S. L., Jr. 10, 6 ...... 11 Broadway, Plymouth, New Hampshire 
** Addison, W. Meade scsssseeeeeeeeeeee 2000 Monument Ave., Richmond 
Akerman, C. J., 5 Dept. of Biochemistry, V.P.I., Blacksburg 
°*Albemarle Paper Manufacturing Co. S6 ety 4) Oe Richmond 
—Alden, Prof. Harold L., 2 ... Box 3445, Univ. Station, Charlottesville 
Allan, Dr. D. Maurice 10 .......... Hampden-Sydney 
Allen, Carl W. 1 ..... Box 246, Blacksburg 
Allen, Dr. J. Frances 4 .. Univ. of Maryland, Dept. of Zoology, 


College Park, Md. 
Alley, Prof. R. E., Jr. 2, 7 Physics Dept., Washington & Lee Univ., 
Lexington 
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Allen, Dr. Rhesa M., Jr. 8 ............ French Coal Co., Bluefield, W. Va. 
Allied Chemical & Dye Corp. B ................ Nitrogen Div., Hopewell 
Alrich, Dr. E. Meredith, 9: Univ. of Va. Hospital, Charlottesville 
Alston, R. E. 4 “xg” of Botany, Univ. of Texas, Austin 12, Texas 
Seay, De. Teena, We. © 2... Mary Washington College, 
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Amos, John W. 4... woo. V.P.L, Blacksburg 
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Anslow, W. Parker Jr. 9 ........ 1626 Oxford Rd., Charlottesville 
—Apperly, Dr. Frank L. 9 Med. College of Va., Richmond 
Applegate, Shelton C. 4 ...... Rosser Lane, Charlottesville 
*Armistead, Fontaine C. 7611 Sweetbriar Rd., Richmond 26 
Armstrong, Dr. Alfred R. 5 510 Newport Ave., Williamsburg 
Armstrong, Mary L. 4 ...... 501 Virginia Ave., Front Royal 
Arrington, Dr. George E., Jr. 9 McGuire Vet. Admin. Hosp., 
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Artz, Miss Lena 4, 8 a Bighccietie inne dee Waterlick 
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Bachrach, Arthur J. 10 ; Univ. of Va. Hosp., Charlottesville 
Bahous, Mrs. C. Ruth 2 110 Langhorne Lane, Lynchburg 
Bailey, Dr. John Wendell 4 , . 27 Willway Rd., Richmond 26 
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—Baker, Dr. T. Nelson 5. ........................ Va. State College, Petersburg 
Baldock, Dr. Russell 2, 5 114 Ogontz Lane, Oak Ridge, Tenn. 
**Baldwin, Dr. J. T., Jr. College of William & Mary, Williamsburg 
Ball, B. J. 2 . Box 1251, Univ. Sta., Charlottesville 
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Bare, John K. 10 ... Dept. of Psychology, College of William & Mary, 
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Bayton, Dr. James A. 10 Howard Univ., Psycholgy Dept., 
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Bierhorst, Dr. David 4 ........00.0000000. Dept. of Botany, Cornell Univ., 
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Minek, De. Zoo 4 .................. Box 1171, College Sta., Fredericksburg 
Blackwell, Prof. David 2, 12 ........ Howard Univ., Washington, D. C. 
Ree ne Box 514, South Boston 
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Caminita, Mrs. B. H. 3 ................00..... 501 W. Lincoln St., Arlington 
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Carpenter, Prof. D. R. : ilinigdaieeama an Roanoke College, Salem 
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Carroll, Dorothy 8 ...... U. S. Geolgical Survey, Washington 25, D. C. 
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Gooch, Edwin O. 8 ........ Div. of Geology, Box 3667, Charlottesville 

NB OR AR | eenmeernneianunn ener Gilman, Vermont 
Gordon, Dr. Hiram L. 10. Clinical Psychology Dept., V. A. Ho 

Roanoke 


Gos. Nauchn, Biblioteka ........ Minist. Vyssh. Obraz. Pl. Nogina 215, 


Moscow USSR 


Gottschall, Andrew W., Jr. 10 ........ College of W. & M.,— 

V.P.1., Norfolk 8 
ere 422 N. 6th Ave., ‘Portsmouth 
Gourley, Dr. D. R. H. 9 . _ Univ. of Va. Med. School, Charlottesville 
Goyette, Dr. Lewis E. a, Sit Sota 6506 Stuart Ave., Richmond 
Grable, Prof. Sherman E. 2 ................ 1109 Foxcroft Rd., Richmond 
rene Box 117, East Carolina College, 

Greenville, N. C. 
Graf, Dr. G. C. 1 ............ Dept. of Dairy Science, V.P.I., Blacksburg 
Genk, Hi. Steniey, C, 18 .................... 58 Winans Dr., Yonkers, N. Y. 
CRUG, Hee. me Cig Be, Gnesi eencnsesessresens Box 802, Williamsburg 
Gray, Dr. Clarence C. 5, 1 ...........0........ Box 537, Va. State College, 

Petersburg 

Graybeal, Prof. H. C. 6 ............ Box 1204, Radford College, Radford 
OS en eee Blacksburg 
Green, Ralph E. 2 0.0.0.0... 3015-A, Woodrow Ave., Richmond 
Ns I oo isis scaancsovcsterenaricaae Rt. 3, Box 217-B, Portsmouth 
Grigg, Austin H. 10 ................ Psychology Dept., Univ. of Richmond 
Gross, W. B. 9 ..... ....... C/o Animal Pathology, V.P.I., Blacksburg 
SS Oe OR A. es ee ne ee Winchester 
—Guerry, Dr. DuPont, III 9 ........ 2015 Monument Ave., Richmond 20 
Gupton, Oscar W. 4.000000... iets of Biology, V.M.I., Lexington 
SEE Ws SD issessinresscxvossperninrrmnctecnes Univ. Club, Blacksburg 
Guthrie, John D. 1 .... “Ville View,” Charlotte Court House 
EE, TTR anaes nssiceseseccsesisvcasinss Box 1274, Williamsburg 
*Gwathmey, Dr. Allan T. 56 ............ Cobb. Chem. Lab., Charlottesville 
Gwathmey, Mrs. Allan T. 6 ................ Dawson’s Row, Charlottesville 
Gwathmey, John H. 6 - ......... 1115 West Ave., Richmond 


—HAAG, Dr. H. B. 9 .... Med. College of Va., Richmond 
Hack, Dr. John T. 8 U. S. Geolgical Survey, Washington $5. D. C. 
Hackney, R. P. 5 4500 Hanover Ave., Richmond 21 
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b BN ity IND MA sicsssscinserivsveasasrenmsniveeertmeueainean ens Sweet Briar 
e ee eee Peabody Hall, Charlottesville 
ad Hahn, Dr. T. Me Jie 2 ccccscccscssseecesen Dept. of Physics, V-P.I. Blacksburg 
00 | Gall, Donald R. 4 oo. 1324 Eye St., N. W., Washington, D. C. 
4 MI I oo cisct cc decstapouck caapactetoeseezsacutone tthe eacoiaeeceseeeees Holland 
Is | Ham, Dr. William T., Jr. 2 .............. Box 816, MCV Sta. Richmond 19 
L ) Handley, Charles O., Jr. 4 .... U.S. Nat'l Museum, Washington 25, D. C. 
1 _ ££ % 9 ee See Box 216, Charlottesville 
Re BBO ook ise kos cisiecincecRe. Box 2653, Williamson, W. Va. 
= °° Hanmer, Mr. H. Rupert 5 ............ 400 Petersburg Turnpike, Richmond 24 
Hanna, Bertram L. 12, 9 ..................... 1307 Claremont Ave., Richmond 
5. Hansen, Dr. P. Are 3, 4 Dept. of Bact., Univ. of Md., College Park, Md. 
! 4 Hardin, Dr. R. L. 5 .... Dept of Bio-Chemistry, MCV Sta., Richmond 19 
aR —Harlan, Dr. William R. 5.0.0.0... 329 Greenway Lane, Richmond 
Harlow, Edward S. 5 Stuart Court Apts. #303, 1600 Monument Ave., 

= Richmond 20 
" Harne, Mary Alice 18 ................-..:.:0+.0: 1910 Hanover Ave., Richmond 
1 Hornepenger, W. T., Je. © .........0:...00000.20. 366 Franklin St., Harrisonburg 
" d RUIN TUNES MN Io 5c cs sion cxcresinsuztacaconncpees seen eeu ee Princess Anne 
“ | Harrell, Miss Ruth Elinn 10 ................ 6411 Powhatan Ave., Norfolk 8 
Sa Harrington, Mrs. Beatrice A. 2 ................ 2024 Barton Ave., Richmond 22 
C. Barsig, De. Tented & «.....-<....ccccsccececeass 6411 Three Chopt Rd., Richmond 
v Harris, Dr. Orville R. 2, 7 ..........0:.. 908 Rosser Lane, Charlottesville 
. SEED, Di OR PO cess csessciaciass ossceiectsapacn pene Bon Air 
rg Harrison, Dr. Guay BR. @ .............:00.0sccscsscoseass Professional Bldg., Richmond 
Be —Harshbarger, Dr. ‘see Dept. of Statistics, V.P.I., Blacksburg 
"e Haven, Dexter S. 4 .... Biology Dept., Va. Fisheries Lab., Gloucester Point 
“a | 5, A Re eraeeesreemenen aan Four Winds, Mendham, N. J. 
7 Heatwole, Mrs. B. G. 11, & ............:.:... 1411 Churchville Ave., Staunton 
~ \ NN Ts, ee Bg ao, sc rascicnacnscnickcsstseiwectcees 2817 Pickett St., Hopewell 
, d pe Se a 508 Highland Rd., Lexington 
o a cee MCV Station, Richmond 19 
rg Heisey, Dr. Lowell 5, 3. ................. .... Bridgewater College, Bridgewater 
ter i Oe ae er 8407 Rolando Drive, Richmond 
20 | eS ee ee Blacksburg 
on ne 100 Indian River Rd., Norfolk 
rg Henneman, Dr. Richard H. 10 ................ Psychology Lab., Charlottesville 
wee | ES rr ne ee Biker ERLE eS Callao 
ri Herbert, Dr. Paul, Jr. 8 .... Tri State Zini Co., 5207 Wisconsin Ave., N. W., 
le | Washington, D. C. 
ute Hereford, Dr. Frank L. 2 ..................ccc00000. Physics Bldg. Charlottesville 
nd | - Hesing, Mae, T. T. 4,9, U1 ceerenimnene W. M. H. S., Fisherville 
Herr, J. M., Jr. 4 .... Dept of Botany, Univ. of N. C., Chapel Hill, N. C. 

il Hildreth, Dr. H. M. eR ek 7606 Lakeview Dr., Falls Church 
C. tl, RR. a ae ene eerie 447 N. Braddock St., Winchester 
21 Hillsman, Overton L. 5. ................ 5814 Crestwood Ave., Richmond 26 


I, OU a Go csscsecessesiensiscoepecs costes Sigma Nu House, Lexington 
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a i ae BD nanan scsescccccncsescesseerccdecee 15 Jordan St., Lexington 
RE I SI se ctencansinsiipicibiossetienlcomsinbendnsbiicainealasnctentinnaesi Luray 
OS A ere 2710 Avenham Ave., Roanoke 
Hobbs, Prof. Horton H., Jr. 4 ............ 517 Rugby Rd., Charlottesville 
ioe, Tie. Tons &. § .........::;.........00 MCV Sta., Box 816, Richmond 19 
Hoch-Liget, Dr. Corelia 9 0.00.00... 408 Park St., Charlottesville 
Hodge, Robert A. 11, 4.0.0.0... 63 Copeley Hill, Charlottesville 
—Hodges, Dr. Fred M. 9 ........ ae caste eet det 100 W. Franklin St., Richmond 
NS I GAD cece senicinnerestaiininecrsnemsensinsanblielt tp igcdatetets . Warrenton 
I I ak sstbalbnaennlaieneiens MCV Sta., Richmond 19 
*Hollins College sinscatainiislasnsatiaseiteadgcte tec ecco ae Hollins College 
Holloway, Harry Lee. Jr. Divancsouceeaanas Roanoke College, Salem 
—Holmes, Dr. B. T. 9 ... Kentucky State College, Frankfort, Ky. 
ee ES eeencennnon City Hall Annex, Richmond 


Horlick, Dr. Roeben S. 10 


mC Or rn 3004 N. Stuart St., Arlington 7 
Horowitz, Alan S. 8 


RT eee 2440 Winchester Ave., Ashland, Ky 


Horowitz, Charles L. 5 . oo codename 7804 Meherrin Rd., Richmond 
*Horsley, Dr. Guy W. 9 ........0..0.0............. 617 W. Grace St., Richmond 
3 SS ee 2022 Stratford Rd., Richmond 
Hostetter, Dr. D. Ralph 4, 8 .... Eastern Mennonite College, Harrisonburg 
2 AS SS eee 523 Fairmont Ave., Winchester 
I I NE sc cvelnasseasevenns 1123 Clement St. Radford 
Howard, Miss Marianna 4, 5. ...........0........ 135 Holbrook Ave., Danville 
IE MEN, TL. WT <casssisssesnssinaiisintgubaeesaibeiearids Box 4136, Richmond 
Hoxton, L. G. 2 .................... Physics Bldg., Univ. of Va., Charlottesville 
Hubbard, Robert M. 7, 5. ......... . 811 Montebello Circle, Charlottesville 
IS A TID ssininisnavannesnvbobaiesibonnoritlaisnies igs Port Haywood 
A sacs ccnaimasilnlaniacbeuaabaie MCV Sta., Richmond 19 
Hughes, Dr. Roscoe D. Ya Med. College of Va., Richmond 
*Humphreys, Dr. Mary E. 4 .... Box 127, Mary Baldwin College, Staunton 
Humphreys, Miss M. Gweneth , REE ORK: R.M.W.C., Lynchburg 
ee ae Sh A een 1411 N. Shore Dr., Norfolk 
—Hunter, J. M. 2 Se oe Va. State College, Petersburg 
NO ee: 333 S. Glebe Rd., Arlington 
Husted, Dr. Ladley 4 ........ Dept of Biology, Univ. of Va., Charlottesville 
Hyde, Dr. Austin T. 4 ............... Rutherford Hosp., Rutherfordton, N. C. 
Inkenberry, Dr. Emmert 2 .................... 310 West View St., Harrisonburg 
Imus, Henry A. 10 . 2828 Connecticut Ave., N. W., Apt. 913, 
Washington 8, D. C. 
Inge, Dr. Frederick D. 4 .... Hampton Institute, Hampton 
Ingersoll, Everett H. 9 ........ sesssseseeee MCV Sta., Richmond. 19 
Ingles, Andrew L. 4 : 1006-3rd St., West, ee 
Isby, Richard M., Jr. 5 ........................ T12 Spottswood Rd., Richmond 


Irvine, Karen 9 .. Box 3096, Univ. Sta., Charlottesville 
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on Jackson, Eugene L. 4, 5, 9 ...........000000 1322 W. Broad St., Richmond 
fay rene Sanitary Engineering Center, 4676 
Ike Columbia Parkway, Cincinnati 26, Ohio 
ille Ce ee SE ene MCV Sta., Richmond 
19 James, Col. Harold C. 2, 11, 6.00.0... Kable Station 32, Staunton 
lle Jarman, Dr. A. M. 6, 10 ................ 1872 Winston Ave., Charlottesville 
lle ) ee SS een nen” 4702 Pocahontas Ave., Richmond 
nd eum, TDs TI TR, asec sssssicsanncsnmpnsenaisvinactinnnssns Rt. 6, Farmville 
on ee nnn eee Western State Hosp., Staunton 
19 pe eo 2101 Hickory Rd., Richmond 
ge I EO Me WP ici cevenencsaincahininbincenyoicicins 128 Park Ave., Danville 
2m 8 SS eee eee 611 Beverly Dr., Alexandria 
cy. ee ae AR epeenmernnenerraes Va. Agr. Exp. Sta., Blacksburg 
nd Dee, TR Be Ty Sonsini ees 429 High St., Salem 
ce Johnson, James A., Jr. 5.00.00... 1123 State Office Bldg., Richmond 19 
Ky Johnson, J. H. 6, 5 ........ Booker T. Washington High School, Norfolk 4 
nd Johnson, Rose Mary C 4 ................ Carrolton Apts., Jefferson Park Ave., 
nd Charlottesville 
nd Jonas, Dr. Herbert 9, 4, 1 ........ Cancer Research Lab., Univ. of Va. 
rg Med. School, Charlottesville 
ter I TE i a cas cuahed sidan eas cceaias V.M.1., Lexington 
rd Jones, Dr. E. Ruffin 4 Dept. of Biology, Univ. of Florida, Gainesville, Fla. 
lle | SE eeticar mammary per Creare eel or Box 448, Orange 
nd PI CS I aces scissscceshuanniasccecanibeuaesiiniiicl Agile Luray 
lle DO, BCE OF oe csicteccrtasereonve. 805 Overbrook Rd., Richmond 
lle Jones, John C. 4 ..... 5810 Namakagan Rd., Washington 16, D. C. 
od Jones, Mrs. Louise L. 9... ceeeseseeees MCV Sta., Richmond 19 
19 | 8 eee . MCV Sta., Richmond 19 
nd Jopson, Dr. Harry G. M. 4 «000000... Bridgewater College, Bridgewater 
on 
r 
4 a een eee ete ee VP, Blacksburg 
rg ‘ Kaye, Dr. Sidney 9, 5 ...............0 404 N. 12th St., Richmond 19 
on | i fee 901 W. Franklin St., Richmond 20 
le | i ie I MS OD ereeiisccnisitinissnniauidsnasticmmmetcotninanees Box 667, Richmond 
C. I IE, A MN UI jcccacainstcsinigisiimesenballipitncccssisiasiaatan Box 607, Ashland 
em, WON Ti Bi Banna nsncncencscornssne 6919 Staunton Ave., Richmond 
| Keith, B. Ashton 8, 6 ................ % General a Washington, D. C. 
rg Keller, Miss Janness C 4 000000... . Box 144, St. Charles 
3, Ry WN I Bln 5 cecasscaccsheciationsesenclonceerlalote Univ. of Richmond 
C. genera ee onernmnee tte samer TD, Wise 
on | Kelly, Dr. M. Mae 10 .... ee eee . Radford College, Radford 
19 Kent, Prof. George W. 10 spateteeacsates Bridgewater 
rd 1 Kepner, Dr. William A. 4 ................ 29 University Circle, Charlottesville 
id Kincaid, C. W.. 4. 12 ........:.::. oe 605 Draper Rd, Blacksburg 
lle Kindred, Dr. J. E. 9 .... Box 1873, Univ. Sta., Charlottesville 


King, Dr. Kendall W. 3, 4 ............ Dept. of Biology, V.P.1., Blacksburg 
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IN is ED snaps gia ancinao aM Blacksburg 
PT io cnsnecipachenditaleannnliabiandl Va. Smelting Co., W. Norfolk 
Se Se: Sennen cere 4403 Maury Ave., Norfolk 13 
STG TD. occs recnsnnsccovesymnssseeviingccinlecleehitetodadbsatotctanat iia Austinville 
Koenig, Donald F. 2 USERRA et Ve: 1101 Grove Ave., Richmond 20 
Koppel, Leopold 5 .................... ...-. 16 West St., Fort Plain, N. Y. 
Kramer, Clyde Y. C, 13 Dept. of Statistics, V.P.I., Blacksburg 
Kreshover, Dr. Seymour J. 9 1204-A Willow Lawn, Keswick Gardens, 

Richmond 
Kriegman, Mrs. Lois S. 10 one Lee Med. Bldg., Richmond 
Krug, Dr. Robert C. 5 . Dept. of Chemistry, V.P.1., Blacksburg 
Kuhlthan, Dr. A. R. 2 1615 Hardwood Ave., Charlottesville 
Kunz, Walter B. 5, 2, 6 . Amer. Viscose Corp., Marcus Hook, Penn. 
Klye, Z. T. 6, 2 Supt. of School Lib. & Text Books, State Dept. of 


Educ., State Office Bldg., Richmond 


ID hives shchecripesniccsinondcinieestity Trinity College, Hartford 6, Conn. 
Lacy, I cca gas Sn 111 N. 5th St., Richmond 
Lambert, Dean J. Wilfred 10 ‘College of pres & Mary, Williamsburg 
Lancaster, Dr. Dabney L. 6, 2 .................... Longwood College, Farmville 
SS ES aeenerenes 416-17th St., N. W., Charlottesville 
I sc cnicniincensniedeeiboaden Longwood House, Farmville 


SEES PEL Rare mene nme ee The Lane Co., Altavista 
I SI MS I ccssicinenscescereesioveiociiens Longwood College, Farmville 
—Larew, Dr. Gillie A. 2 ‘eniicie sidenote aaa RMWC, Lynchbur 
ee i ee GD nici ccecnsescceccacses Med College of Va., Richmond 
Ne a nare Davidson Park Apt. H, Lexington 
Lawless, Dr. Kenneth R. 5. ............ Cobb Chem. Lab., Charlottesville 
NR MS A... sass sntastdevacecasaepeeecavescuresumusscautecls Claremont 
Lawrence, Lt. James D. 2 ................ 113 West Nelson St., Lexington 


Lawrence, William F., Sr. 3, 4 ........ 1724 Matthews Terrace, Portsmouth 
SR TB cei cesennicccnshnsonctennsives stl 307 Eheart St., Blacksburg 
NG CU TINIE fois i Svecessosecensecavoacceess 812 Park Ave., Richmond 20 
ON ak eT Box 157, Blacksburg 
Lee, Prof. Mary Ann 2, 12 a Oe TIS ACNE? TPO EAE | Sweet Briar 
Leidecker, Dr. Kurt F. 6 U.S.LS., Box B, APO 74, San Francisco, Cal. 


Leidheiser, Henry, Jr. 5, 2 Va. Inst. Scientific Research, 326 N. Blvd, 


Richmond 

Levin, Neal T. 5 .. 6932 Ninth St., N. W., Washington 12, D. C. 
Levitan, Max 4 Woman’s Med. College of Penn., Philadelphia 29, Penn. 
ees Rugby Rd., Charlottesville 
**Lewis, John B. 1 R.F.D. Box 36, Broadnax 
Lewis, Penelope B. 10 ........................ Western State Hosp., Staunton 
Lewis, Walter H. C, 4 Blandy Experimental Farm, Boyce 
Likes, Dr. Carl J. 9 2006 Hanover Ave., Richmond 


Lindsay, J. R. 5 Bureau of Indus. Hygiene, State Office Bldg., Richmond 
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Lindzey, Dr. James S. 4 ....................... Biology Dept, V.P.I., Blacksburg 
Lae, De. B.S. B. BD... sececsnss. 1324 Hill Top Rd., Charlottesville 
—Littleton, Dr. Leonidas R. 5, 2 ............ 1611 N. Greenbrier St., Arlington 
Lloyd, Dr. Kenneth E. 10 Psychology Lab., Peabody Hall, Charlottesville 
i IIIS SS coi insscv conics cicada baniodetcurssobmacein Box 767, Blacksburg 
Lombardi, 7, 12 ......:.:... 1705 Indiana, N. E., Albequerque, New Mexico 
Love, E. Gilmore 10 ................ 814 Windsor Ave., S. W., Roanoke 14 
Ray, TE OD nnsni ces ssecscisccenncssces 140 East Union St., Wytheville 
a RR I intl ichinsnectaslachaeetaenioorediig . 206 Rose Ave., Blacksburg 
RUT, Ti TI OO esse sncnicn sd asccesscnicnsdiconnessentotonn Box 462, Hampton 


Lutz, Dr. Albert W. 5 


sdinhcieansniiinngsiie 111 Nelson Dr., Williamsburg 
Lutz, Prof. Robert L. 5 


A ee ONC ree Cobb Chem. Lab., Charlottesville 





I, MR: NE 606 ieseicnsecanaocens oniecoartaeans MCV Sta., Richmond 19 
Mahan, Dr. John G. 4 0.0... Lynchburg College, Lynchburg 
Malcom, Dr. Edward B. 10 .................... 603 Westcott St., Falls Church 
**Manahan, Dr. John E. 2, 4.00.0... Radford College, Radford 
Maner, Alfred W. 7 ........ Va. Dept. of Highways, 1221 E. Broad St., 
Richmond 
a BI Be FE nisiccanisscnsntnnthnepiakicsveiansastsatemissoeiens ...... Herndon 
WR, i a rin icecccces cca ceeteene Mount Bella Rd., Bon Air 
eS eee Bristol Steel & Iron Co., Bristol 
Margolena, Mrs. Lubow A. 3, 4 7011 Fordham Court, College Park, Md. 
Marwees, TOF. BG. Boob ccscisiscscccciacs. Dept. of Biology, Amherst, Mass. 
—Martin, Dr. Walter B. 9 ..............00.0..... 521 Wainwright Bldg., Norfolk 
Mason, Dr. A. Hughlett 2 ........................ 2119 H. St., N. W. No. 101 
Washington, D. C. 
| eS Se Rene een enrenr tenes Box 95, Blacksburg 
? Matthews, T. L., Jr. 10 ................ 8710 Brawner Drive, Rt. 13, Richmond 
| Matthews, Dr. William P. 10 ..........00000000000... 504 Brevard St., Lynchburg 
Mattus, Dr. George 1 ...........00000... Agri. Exp. Sta., V.P.I., Blacksburg 
Maurice, Mrs. Elmira C. 6, 4, 11 ........ 1208 W. 45th St., Richmond 24 
) Maurice, HL. Au, Jr. 4 oocccscccscssssssceeoe 1208 W. 45th St., Richmond 24 
ne A Te 3538 Floyd Ave., Richmond 
| Ue, NE oasis sass vccvacsseccesscanses Beta Theta Pi House, Lexington 
{ McConnell, Edgar P. C. 2, 4, 5 ............ 131 Warsaw Ave., Harrisonburg 
NS TD i catnscichichasnogursinoiccana on Longwood College, Farmville 
| McCracken, Prof. Robert F. 5. ................ 41 Mill Rd., Spartanburg, S. C. 
Moabantel, Dr. T. BH. B, ¥. .....0.066::0..:,5: Va. State College, Petersburg 
| McDarment, Capt. Corley, 4, 2 ............0... .... Route 1, Eau Gallie, Florida 
McDermott, Mrs. Kate B. 2, 11 ................ 331 Vernon St., Lynchburg 
Melwen, Dr. Nobel 10 ................:0-s:c.+0000+. 401 College Ave., Ashland 


McFeely, F. S. C 12 .... Child Research Council, Univ. of Colorado, 
School of Med., 4200 E. 9th Ave., Denver, Colorado 
McGehee, Dr. Frances 10 ............ 2615 Rivermont Avenue, Lynchburg 
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McGill, William M. 8, 6, 7, 5. ........ Va. Geological Survey, Box 1428, 
Charlottesville 

RE TE TUE avnssecncoveiseasnensoiies Paychology Dept, Hollins College 
ne | A Beene Va. Fisheries Lab., Gloucester Point 
RR, Fe cin icsccecacesscncdsssceadeouateceusaeseneetens Box 211, Quantico 
McIntosh, Charles A. C, 8 .................... 3 College Circle, Haverford, Penn 
RI, MEI TD Sstcrncensasceiovactccersmsesovdiinnents Box 117, Rt. 2, Glen Allen 
McMillan, Dr. John J. 10 ........ 10403 Montrose Ave., Bethesda 14, Md. 
SI, We Mi Wl OD .nnnccsccascsccinsencenersceneinenns Box 23, Blacksburg 
SNE armen 209 Maury Ave., Charlottesville 
I IID ccrcrasiieivenonteinscaiernniceiinnecinisienilibl Richmond 
Melton, Charles E. 2, 5. ........ 129 S. Purdue Ave., Oak Ridge, Tenn. 
Mengebier, Dr. W. L. 4 Dept. of Biology, Madison College, Harrisonburg 
Meredith, Dr. John M. 9 ................ 1200 E. Broad Street, Richmond 
Merritt, Robert E. 4, 6 ....................escseccesees Longwood College, Farmville 
SS re Box 228, Ashland 
eX | ree 407 N. 12th St., Richmond 
Miller, Prof. Edwin D. 4 ............ Box 388, Madison College, Harrisonburg 
Bere, Gi. TUR, BURR. GD an... ccccncsesnceseeee Madison College, Harrisonburg 
a So  . eee Dept. of Statistics, V.P.I., Blacksburg 
Miller, Lawrence I. 1 ...........0000000000... Tidewater Research Sta., Holland 
Miller, Robert R.. .................... 19 N. Queen St., Shippensburg, Penn 
Miller, Thomas S. 8 ................ 138-14th Ave. North, St. Petersburg, Fla. 
Sa a SR Serene enn Rt. 1, Bridgewater 
I A Wk IE BB avveveviseniecenesesseineipenesainnnnninen Box 202, Ashland 
I, a nciccccneccccceevecscceocs Hampton Institute, Hampton 
—Mitchell, Dr. S. A. 2.00.00... Box 3466, Univ. Sta., Charlottesville 
Mixson, Allen R. C, 8 ..00000...00000..... 6 S. Center St., Windsor Locks, Conn. 
I i a Sweet Briar 
Monroe, Douglas E., Jr. C, 8 ........ 960 Edgewood Ave., Pelham 65, N. Y. 
Monsanto Chem. Co. B ............0....... 6429 Cottage Toll Rd., Norfolk 9 
Montgomery, Mrs. Dorothy D. 20 oou.......c.cccccseecsseseseeeeeees Hollins College 
IST i naaissnssvkticbinnnciishuclosaedabiaaimaailles 5 N. 6th St., Richmond 
Moomaw, Rawie P. 5, 7 ...........000.0.... 1233 Floyd Ave., S. W. Roanoke 7 
I, I ons cccn cccccaccscseccarsascsssceoss Se eee eT Ae Blacksburg 


Moore, Ross E. 8 ................ c/o Phillips Petroleum Co. 740 Main St., 


Grand Junction, Colo. 


GU NR A Oo sce ssececcbictvseciovesengecdveauaiclnecasecaieencl Raphine 
CE eer Box 611, Blacksburg 
Moreland, Dr. J. Earl 10 .........0.0........ Randolph-Macon College, Ashland 
I I sins tawcnahcipbsvenbebalscancemtohatinisio Merrifield 
UI, THOR, WOM J. WG anensscicccseescosceoecseorscevsssanonnse Merrifield 
Moschler, W. W. 1 ail . Box 195, Blacksburg 
Moseley, Edward C. 10 ............ -1607-B “Mohle Drive, Austin, Texas 
_... & | eee. 5703 York Rd., Richmond 
Mosman, Kenneth F. 10 00.00.0000 4204-12th Rd., Arlington 
Mottley, Charles M. 12, 4 ................ 602 Woodland Terrace, Alexandria 
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Me i I cas ocuciisasanaisucsusedcaxinncsberastnieeess Sweet Briar 
om, TE. WOM Wi BET nase snssisvesnscccescossnsnessvain Box 1-T, Richmond 2 
pe ee aoe ee Aa Noir Ivy, Va. 
Mullin, George B. P. 1 ........ U. S. Dept. of Agri., Jefferson Nat'l. Forest, 
Roanoke 

Mumford, George S., III 2, 8.0.0... Pegan Lane, Dover, Mass. 
ak RE Eee 15 Gibson Rd., Hampton 
ne ce RE en ne aN TE TTT Box 104, Blacksburg 
SB ern 502 McRae Rd., Bon Air 
Murray, Miss Frances B. 4 ............ 2815 Marshall Ave., Newport News 
SS SIR Y yak ROR ee 6 White St., Lexington 
Ns Se ARNG We tasscscssncneccinetnilecanintsilereetdateemineg Box 2, Blacksburg 
Myster, Alonzo M. 12, 6 00.00... Va. State College, Petersburg 
UCI I OE a a ao csctnccenacrascnoen tee ea . Axton 
MURR, TI. TIN assis seins sicesssncececonsoseeneriens MCV Sta., Richmond 19 
Nelson, Dr. Charles M. 9 ...............:.... 906 W. Franklin St., Richmond 
Nelson, Dr. FE. Cilfferd 3, 9, 4 .........:...cccccseccccces MCV Sta., Richmond 19 
Nelson, Prof. Wilbur A. 8 ............00:..:.......:0: Monroe Hill, Charlottesville 
Newcomb, Dr. Robinson 12 ..........00...000.ccc. R. D. 1, Box 445, Vienna 
Newman, Lt. Col. James B. 2 ................ 445 Institute Hill, Lexington 
ee, Pe a ee 1100 Skipwith Rd., Richmond 
***The Newport News Shipbuilding & Drydock Co. “B” Newport News 
| Rk Ee Beeermnteamnantes 3102 W. Grace St., Richmond 21 
iy STN RCNP Is) aoROES Nr ree ay Hi Box 2-AB, Richmond 
Niemeyer, A. B., Jr. 5. ..........0.. 85 Alywin Rd., Cradock, Portsmouth 
DN, TI I, TB nasi sescscavasccsnsivcenensonie Lewis-Gale Hosp., Roanoke 
Norfolk & Western Railway Co, B ............ Attn: Sidney F. Small, V. P., 
Roanoke 17 

UU, i I, TR BG BI encsissecesesenstcnccmssaiiensbibaibiaineata Ellerson 
mm, TOME MEI Ws, 05. vniccscsncecscsuiccecesecacsccsapaceevedecetcceesicccccs Blacksburg 
Ne Re EE bie acento enlcsanidanaininbitinenieth Box 2160, Norfolk 
a SL eS Blacksburg 
—Oglesby, Prof. E. J. 20.0... cceeseeeeeees Box 1887, Univ. Sta., Charlottesville 
Old, Mies. James E., fe. 11 ............................ .... 406 S. Main St., Norfolk 6 
Olivier, Dr. Charles P. 2 ........ 521 N. Wynnewood Ave., Narberth, Penn. 
I I i a accent The Chesapeake Corp., West Point 
O’Meara, Eleanor W. C, 56 ................ 316 Alderman Rd., Charlottesville 
SE I Tl 10 oumiiestunaalsnunbianiiieeenane Box 711, Charlottesville 
Oref, Wallace R. 8 ................ 47 Hendricks Ave., Elm Grove, W. Va. 
Osborne, J. Scott, fr. S ........................ 2404 Berwyn St., Richmond 24 
II, MII S asiensesscenansreceinensmnesetncenoiaaresametie Box 93, Blacksburg 
i ee Box 3445, Univ. Sta., Charlottesville 
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I i a Univ. of Richmond 
Owen, Or: Berton B. Bn... cicecssecssecsess Yale Univ., New Haven, Conn. 
Packard, Charles Fi. 4 q...c..<.c0ccssecesses. Randolph-Macon College, Ashland 
UI I ce Sas cal Box 2160, Norfolk 
pi Se ie at: Gee ee eere 702 Shenandoah Ave., N. W., Roanoke 
NN IE TI ER ccs cviniicsnnciecisompeeterunteae ees 288 Bank St., Norfolk 
reese: 917 William Street, Fredericksburg 
I Te Mle OI cares schekacinesierioiicnmaceei Va. Dept. of Highways, Richmond 
Fastiow, Benj. W. & .................... 518 Madison College, Harrisonburg 
ROS, 0s MEE Te occ csscccs ccenk cess caecnrstocescouseonts . Hollins College 
Patton, James B., Jr., 6 ............ State Dept. of Educ., State Office Bldg., 
Richmond 

Peabody, Dr. William A. 5, 9 ..........000000000. 4805 Brook Rd., Richmond 
Peachee, Charles A., Jr. 10 ................ 3612 Edgewood Ave., Richmond 22 
Pedersen, P. M. 5, 2, 7, 138 ............. 4071 Crutchfield St., Richmond 24 
Pegau, A. A. 8 ........ Va. Geological Survey, Box 1428, Charlottesville 
Pegau, Lucy Byrd, 4 .............c .... 1808 Winston Rd., Charlottesville 
Pence, Col. J. Worth 11, 6 ........................ Box 116, Kable Sta., Staunton 
Pendleton, Dr. John D. 5 ou... 213 Washington St., Blacksburg 
I I i a scdecnsasdienisenissicecanasiaia ened 2839 Oak Ave., Norfolk 
Weremaes, Tori. Wu. Be Be mick cdvisicvccnicx Keelona, R.F.D., 1, Charlottesville 
Petterson, Cita Wi. O nisic.cscscccececescsssesconsss Box 727, MCV Sta., Richmond 
I ie BT oscars coedcnntinpiamminaacel 1015 W. 47th St., Richmond 
Pettus, William G. 2 .............eceose.sess 106 N. Shamrock Rd., Charlottesville 
Photen. Peat. FL eS qd ccccsncsccccccsssee. 130 Chandler Court, Williamsburg 
Philip Morris & Co., Ltd., Inc. B ........ Robert N. DuPuis, V. P. Research, 
Box 1895 Richmond 

i ot oe A | Een 310 Riley St., Falls Church 
Phillips, Mrs. Margaret C. 2 0.0.0.0... cee. 114 Conway Ave., Norfolk 
Me GE TE, BR, TB asics csecsncncssecevnsness 303 S. 6th St., Richmond 
Pickral, Col. George 5. ....................::000+ 315 Letcher Ave., Lexington 
i a a ee Dept. of Applied Mechanics, V.P.I. Blacksburg 
Powe, EW. 5. Bam Bown... csccnscncccsssinssens 813 Roseneath Rd., Richmond 
Pinchbock, Raymond B. © ..............-ceccssscesessesssesnsverseess Univ. of Richmond 
Pincus, Dr. Albert 9 ..........000000... Central Nat'l Bank Bldg., Richmond 
Put, Lyndale A. 5, G, 11 .................0.0:..- 4304 New Kent Ave., Richmond 
Pottman, Dr. Melvin A. 2 ........ College of William & Mary, Williamsburg 
ee ee ek A ee Med. College of Va., Richmond 
Pitts, Dr. Grover C. 9 ................ Dept of Physiology, School of Med., 
Charlottesville 

SS neers 1711 Hanover Ave., Richmond 
PO i Ss Ma a eR Crewe 
Povter, Dr. Wittam B. © «.......:..cccsccsccsesess. Med. College of Va., Richmond 
| le Ae Box 86, Univ. of Richmond 
**Powers and Anderson .............ccccccccccsescessceeees 603 E. Main St., Richmond 
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I, I Mle Bie WD nenecspcccscceccnseneses 5212 Devonshire Rd., Richmond R 
Reams, William M. 4 ........ Dept. of Anatomy, Med College of Va., 
Richmond R 
NS EE RIC TT 305 Wall St., Blacksburg R 
oe. A eee 215 Washington St., Blacksburg 
Reeves, John H. 4. ........................ Dept. of Biology, VMI, Lexington R 
Reid, Dr. J. Douglas, 3 ............ Univ. Heights, R.F.D. 13, Richmond R 
Reid, Dr. L. Starling 10 .... Dept. of Psych., Peabody Hall, Charlottesville R 
SS ee . 1414 Gordon Ave., Charlottesville 
Bommmmmormres, Vem Taree 6 on... cence cocsccsesesesceees Box 154, South Boston 
*Rennie, Bruce 1, 7, 5. ........ Ca. Carolina Chem. Co., 401 E. Hain St., F 
Richmond s 
Rennie, James G., Jr. 2 .........ccceeee oe 1202 Confederate Ave., Richmond s 
I I IE AD a ssccnnsnonibiscnnnininensobedeossickinasovenlal Penn Laird S 
RE I D6 vasienaceniunsnihtuasuiiiendnckeneatonenienes Charlottesville s 
EE SE AE eiiscseomnntinssutinnsnsnteinsdieeosengdionoelincanes Blacksburg : 
EIS SEP sccssaiseiriavsensnsinncancnseiielasaniguiaecaeliiaeadaamiall Richmond | : 
I I ne aicicingntapcianacsecineinsnebecioeians Roanoke, College, Salem : 
IEE Ee MED eiceenccnaceovossenivesnsiotuinioeenpnens Box 658, Blacksburg | 
ie Wi WU OG one cecscnsscveccscccesesevencsce Box 169, Univ. of Richmond 
LE Se PPR Box 481, Blacksburg 
sk 8 Saree 406 Allison Ave., S. W. Roanoke " 
Richards, Walter L., Jr. 4 ..... -sssssssee 1502 Cedar Lane, Richmond 
Richardson, Prof. W. 2 ................ccccccccsssseeee 401 Roanoke St., Blacksburg : 
—Richmond Public Schools ......................... . 312 N. Ninth St., Richmond : 
Ridley, Walter N. 10, 6 ..........0.0.00...... Va. State College, Petersburg | : 
WI OD oon rec cceksccsccecceseccsesencosea Rt. 2, Box 443, Glen Allen 
Riffenburg, Robert H. C 12 .................... 1005 Draper Rd., Blacksburg 
Riggins, Mrs. William M., Jr. 4 ............ Rt. 5, Waterlick Rd., Lynchburg 
Risley, Miss A. Marguerite 2 ................ Box 63, R.M.W.C., Lynchburg isi 
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—Rison, J. Waddell .......................20+ 216 Southern Bank Bldg., Richmond 
en ag, ie erences 213 Maiden Lane, Lexington 
i Ee % A.B.C. Board, Box 1359, Richmond 
A. H. Robbins, Co., Inc., B ................ 1407 Cummings Dr., Richmond 
(ge A Sy ES ea ee Rt. 3, Box 191, Norfolk 
PO, ree NE a Ossian csi cscsinssaapeonvasnee Box 1471, Charlottesville 
I Te I avn ncsesnipalsecnneciecsitennaiuiesialorteenwicteorees Box 1-J, Richmond 
IN Re est ci daascscncedieeviosechencatcscn ieee Box 57, Blacksburg 
Se a REET RE years ec nsenrcr Box 421, Salem 
Robinson, N. Virginia C 4, 7 0.00.0... 4211 Brook Rd., Richmond 
a a eee ne 1427 Gentry Lane, Charlottesville 
Rogers, D. A. 1, 5 ........ % Allied Chem. & Dye Corp. Morristown, N. J. 
Roseman, Dr. Morris 10 ................ 4023 Barrington Rd., Baltimore, Md. 
Rosenzweig, Abraham Leon 3 ..................... Vet. Adm. Hosp., Richmond 
Rowlett, Dr. Russell J., Jr. 5 «00.0.2... 4606 Wythe Ave., Richmond 
Rozsa, Dr. George 9, 5. ................ 6 Lexington Ave., Buffalo 22, N. Y. 
joe a A SR Ce Miller School of Biology, Univ of Va., 

Charlottesville 
aN a oc tee Box 318, Blacksburg 
Russell, Miss Catherine 3 ................ Dept. of Micro-Biology, Univ. Med. 

School, Charlottesville 
NN I MD 25a np-ciendceseeangieipelnssiiinape neaaeeas V.P.1., Blacksburg 
Russell, Thomas S. C, 12, 5 ............ Dept. of Statistics, V.P.I., Blacksburg 
I: MI Me TE we icncisecicneesaisruncedeirins kaos Box 147, Blacksburg 
Sameer. ©; P31 | .;.;...; Buckingham Central High School, Buckingham 

TO EE ee INN oon sek chess ecco ad eee Tazewell 
Samuel, Boyd L. 5, 1 «0.0... 1123 State Office Bldg., Richmond 
Sander, Lt. Willem Cy. <.i......00:..c0ssse0s000000 202 McDowell St., Lexington 
I I io sin ses ncsinnasaibasabbcalinpeaananien Box 79, Blacksburg 
I, ME SE cic nsiicnieiccesinntcesiivenansons 1546 Beekeley Ave., Petersburg 
Sanger, Dr. Wm. T. 9, 10, 6 ............ Med. College of Va., Richmond 
Saunders, Mrs. Kirkland R. 4, 11 ............ 307 N. Grandy St., Richmond 
Savedge, Capt. C. E. 4, 5 ........ Augusta Military Academy, Fort Defiance 
Scandalias, John Go... Box 754, Emmet House, Charlottesville 
Schaub, Richard C, & ................:..... 415 Jones St., Elm Grove, W. Va. 

eee, TE, FE. © on... sss sccsscscssescsiesescon 820 W. Franklin St., Richmond 
SN, WON MPD Oe 0 nist ciccccciaccienitsepsinrstcboncnten Box 80, Blacksburg 
Schneider, Dr. Joseph Z. 5 ........ 127 Hesketh St., Chevy Chase 15, Md. 
Schoenbum, Alexander W. 5, 7 ............ 403 Beechwood Drive, Richmond 
Schuman, D. E. W. C 12, 2 ............ Dept. of Statistics, VPI, Blacksburg 
Ot Ne ee Allied Arts Bldg., Lynchburg 
Scott, Frances Deane 10, 6 ................ Woodstock Apt. 12, Lynchburg 
Scott, Fredevio KR. 4, & .............ceccsceses: 115 Kennondale Lane, Richmond 
Seater. Wa. Whe occcccscssissisacces Dept. of Biology, V.P.I., Blacksburg 
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Sharpley, J. M. 3 o20000c0.... 421 Avon Rd., Memphis 17, Tenn. 
Shawver, M. C. 4 ....... .. Box 278, Madison College, Harrisonburg 
SS, ee: Thornton Hall, Charlottesville 
Sheppard, Dr. L. Benjamin 9 ............ 301 Med. Arts Bldg., Richmond 
Sheppe, Lt. Comdr. Robert L. 7 ........0..0.0::0000 Highway District Office 
Fredericksburg 
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Elizabethton, Tenn 
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Shorts, Clyde P. 10 

Showalter, Dr. A. M. 4, 1 
Shuey, Dr. Audrey M. 10 
Shuffleburger, T. E., Jr. 8 
Silas, Dr. Gordon 10 

Silverberg, Dr. Jacob 10 
Silverman, Miss Teressa 9 
Simpson, Dr. J. A. G. 12 .... 
Simpson, Dr. R. L., Jr. 6, 9 


Madison College, Harrisonburg 
" 310 Paul St., Harrisonburg 
sonnei 1059 Rivermont Terrace, Lynchburg 
... $804 Appletree Drive, Alexandria 
CCR es. Roanoke College, Salem 
Se Ses. 102 S. Drive, Richmond 
SReeEY .. 3325 Stuart Ave., Richmond 

7 .. 2215 Monument Ave., Richmond 
beer eral Med. College of Va., Richmond 





EB ee ent ah ener Ashland 
Singleton, Dr. Ralph W. 4 .............0.0.0.... Dept. of Biology, Univ. of Va., 
Charlottesville 


Sinnott, Allen 8 
Sites, Jack A. C 8 
Sitler, Miss Ida 4 


Sitterson, Miss Louise 11 . it 


Skinner, W. French 3, 9 
—Smart, Dr. Robert F. 4, 2 
Smiddy, Joseph C. 4 
Smith, Bessie S. 10 
Smith, Dr. Burke M. 10 
Smith, David V. 4 
—Smith, Foley F. 5, 9, 1 
Smith, Dr. J. Doyle 5 
Smith, Dr. LeRoy 9 
Smith, Miss Pat C 4 
Smith, Robert L. 5 
Snieszko, Dr. S. F. 3, 4 
Snoddy, Virginia C. 4, 5 
Sohns, Dr. Ernest R. 4 


Solomon, Dr. Sidney 9 


.. 1301 W. King St. 


. 1604 Greenleaf Lane, Charlottesville 
Martinburg, W. Va. 
. 137 S. Second St., Lehighton, Penn 
118 Warren St., Apt 1, Norfolk 
State Health Dept., Richmond 

.. Box 108, Univ. of Richmond 

. Box 425, Big Stone Gap 

. 26 Elm Ave., Hilton Village 

. 827 Kerner Ave., Salem 

Box 735, Blacksburg 
Box 1420, Richmond 
_ Med. College of Va., Richmond 
1805 Monument Ave., Richmond 

... 298 Norma Park, Norfolk 

7324 Hermitage Rd., Richmond 
Kearneysville, W. Va. 

Jack Jouett Apts., Charlottesville 

. Dept. of Botany, Smithsonian Inst., 
Washington 25, D. C. 

3825 Howard Road, Richmond 


Somerville, Prof. Paul N. 12 8650 Piney Branch Rd., Silver Spring, Md. 


Sommerville, Dr. R. C. 10 


Speer, Miss Virginia Lee 4, 3 


307 Vemnen St., 


Lynchburg 
5509 Alson Dr., Apt. 


142-C, Norfolk 
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OE EB 8 erence Charlottesville 
I ME Se 8 i csevesinsseniincnciitincbsmawbansininnenbitnitelasialins Sweet Briar 
I CE OE itsnescscrndinrennonniceicnaiabioignn Main St., Lexington 
ee ere or 4443 Seminary Rd., Alexandria 
Stein, Dr. Seymour S. 7 .................... 634 Hendrix St., Brooklyn, N. Y. 
iio, 5. G. we &, 6 .......:....;....... 509 Preston Ave., Blacksburg 
Stephenson, William J. 8, 7, 4 ........ 7617 Ainet Lane, Bethesda, 14, Md. 
ee SS} renee Box 361, Blacksburg 
Stevenson, Dr. Edward C. 2 ............ Box 1893, Univ. Sta., Charlottesville 
Stevens, Risener B..1%, & 5. 4 ...:.:.............. Foxcroft School, Middleburg 
Stevens, Dr. Kenneth P. 9, 4 ..........000000.... 404 E. Nelson St., Lexington 
Stewart, Dr. Roterta A. &  .ni.c:c05c.c00.cecc.5005000 Box 25, Hollins College 
Nt, ee Ce lO seins arecewer ces nieronvsicnsoviennone RMWC, Lynchburg 
a We ee i Bi aisesdissesdiciccezeidcccicczcesc ceva R.F.D. 2, Cambria 
*Stow, Dr. Marcellus H. 8 ........ .... 405 Morningside Heights, Lexington 
*Strauss, Lewis L. 2, 1, 9 Room 518, 620 Fifth Ave., New York 20, N. Y. 
Strickland, Dr. John C. 4 ........000.0.0..... Biology Dept., Univ. of Richmond 
PO, Cs: BN inscecissicsinisnnectencneescnyeemnneheelonraents Fine Creek Mills 
Strunk, Dr. DeForest L, II 10 ........ Dept. of Education, Peabody Hall, 
Charlottesville 

So, a i a On, > Sc . Box 1659, Richmond 
Ng Ts NII, SE nics cee cecensoniinnénidasiaty.Jevgisadonsamiaerentiey Sweet Briar 
I IEE LL“ isdesiscosennernbebinnossiapecieasonaiceiiacd Box 233, Harmon 
Sut. Davia B. 4 .....;.::.....:. Eastern Mennonite College, Harrisonburg 
a, Ti Te ee © oti svncciesbicisccssccsesncvnns 1200 E. Broad St., Richmond 
NN, TERE Gs Oy BOD wiciesesesciicicesesonisesvonsn 202 Turner St., Blacksburg 
Te SI MI sic catitiiccnrninycisnmntoeinininnsliadnsdoudgiameroninaiaas Sweet Briar 
Swem, Dr. Earl G. 6. ..................... 119 Chandler Court, Williamsburg 
Swertferger, Dr. Floyd F. 6, 10 ................ Longwood College, Farmville 
ee Seen 1027 State Office Bldg., Richmond 
Ce I a I icc escnssrneencconbcdictinteriniaae .... Univ. of Richmond 
Taylor, Mrs. Mary M. 4, 12 ................. .... Rt. 4, Appomattox 
Taylor, Dr. Mildred F. 2 .................... _ Mary Baldwin College, Staunton 
Taylor, Dr. Raymond L. 4 .................... 2504 N. llth St., Arlington 1 
Taylor, Robert J. C, 12 .................... 1211 Edmonston Dr., Rockville, Md. 
Teasley, Harry N. Jr., ........:::0++ .. 2. N. Confederate Ave., Sandston 
. 8 & 5 ene 53 E. End Ave., Shrewsbury, N. J. 
Telford, S. R., Jr. C 4 ............ 1720 Lake Shipp Dr., Winterhaven, Fla. 
—Thalhimer, Morton G. es. ..... 8202 Monument Ave., Richmond 
Thiers, Dr. Ralph 5 ......... ..ss. & Boulevard Court, Revere, Mass. 
Thomas, Dr. Minor W. 10, ees Radford College, Radford 
Thompson, Dr. Dorothy D. 5 Box 32, Sweet Briar 
—Thompson, Dr. Dudley 5, 7 Dept. of Chem. Engineering, Univ. of 


Missouri, School of Mines & Metallurgy, Rolla, Mo. 
Thompson, Norman R. 4 Dairy Science Department, V. P. I., Blacksburg 
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Thempess, W. A. }e., 18 ......:......... Computing Branch, Board Nr. 4 
CONARC, Fort Bliss, Texas 

*Thomeen, Dr. Lillian 4 .................:.0... Mary Baldwin College, Staunton 
Wee, FOUND TO... a incncncesesseseese Biology Dept., Hollins College 
NN I oo i ccacdsveicssareicssicegncieeesnadanmeeseccen Box 479, Norfolk 
Tae, Tee Vat Vo 8 -.sciccccciscccscisccsecees Box 292, RMWC, Lynchburg 
5 i Cee ae eearerer A.B.C. Board, Box 1359, Richmond 
I a ee oD ovvseccds siceciciccccirntend: 1200 E. Broad St., Richmond 
Trattner, Dr. Sidney, 9, 4, 3 ............ 1210 Confederate Ave., Richmond 
Trout, Dr. William E., Jr. 5 «0.0.0.0... Box 64, Univ. of Richmond 
a. A a. ee Sen Aero Engr. Dept., V.P.I., Blacksburg 
Turner, Edward F., Jr. 2 ............ 5412 Youngblood St., Falls Church 
—Turner, Dr. J. V., Jr. 9 oaks 804 Professional Bldg., Richmond 
co ee eer 619 Connecticut Ave., Norfolk 


Tweedie, Prof. M. C. K. 12 ............ Statistical Lab., Dept. of Math., 


Univ., Manchester, England 


PR III HIE III isis oc ss ciccsvseviesosesnossebeouneennevenentetenent Richmond 
SO I TI WII: csceusiincne-ancniansvertensiasdbonmeuasenenaty. Charlottesville 
eS ere eeerene Randolph-Macon College, Ashland 
ey ee Bg BR Fy Dann nnssccsecsesesececeses . Thornton Hall, Univ. of Va. 
Charlottesville 

I I I srs cactasresecntatnacatcbebinelicnsietininniiond Box 187, Blacksburg 
—Valentine, C. Braxton 5, 9 ................. veccsccssee.. Box 1214, Richmond 
Valentine, Granville G., Jr. 5, 9, 3 oo. cceee. Box 1214, Richmond 
_ —% % Peeeieeemememcerc er ae Box 33, New Castle 
RN I cso cicssciirsennisussnnvescsatonse Box 539, V.P.I., Blacksburg 
Van Engle, Willard A. 4 ........ Va. Fisheries Lab., Glouchester Point 
Vilbrandt, Dr. Frank C. 7, 5 020000... V.P.I., Box 126, Blacksburg 
OS eee 408 Roanoke, St., Blacksburg 
Virginia-Carolina Chem Corp., Attn. Edwin Cox 8 ................ Richmond 
Virginia Electric & Power Co. B  ..................:ccccscesscsssscsesesssssees Richmond 
TO II 55st csneavsnnsecssacicsnsosasvessnsiceesluareaaesnns Lexington 
V.M.I. Student Chap., VAS  ..u0.0.0.......cccccscsssssssssssees. V.M.I., Lexington 
Virginia Polytechnic Institute ..................0..cccscssssssssssssesssseesseees Blacksburg 
Von Elbe, Dr. Guenther 56 ........ U.S. Bureau of Mines, Pittsburg, Penn. 
Von Gemmingen, Felix, Jr. 7, 2 ............ 3306 Kensington Ave., Richmond 
Vyssotsky, Dr. Alexander N. 2 ........ Box 3453, Univ. Sta., Charlottesville 
Wagener, H. Dickerson, Sr. 8 ................ 3415 Gloucester Rd., Richmond 
Wagman, William C, 10 2.000000... Box 404, Emory Univ., Georgia 
Walker, Dr. Paul A. 4 ................ Dept. of Biology, RMWC, Lynchburg 


ee  Beerenenereen 2901 West Ave., Newport News 
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Wallace, Donald S. 7 ...........0....0.. Box 1338, Univ. Sta., Charlottesville 

Wallace, John H. 4 .................... 315-A St., N. E., Washington, D. C. 

Wallerstein, Dr. Emanuel U. 9 .................... Professional Bldg., Richmond 

Walton, Benjamin F. 6 .................... Supt. of Schools, Brunswick County 

Lawrenceville 

Walton, Dr. Leon J. 9 ................ 713 Shenandoah Life Bldg., Roanoke 

Walton, Miss Lucile 4  ............cccccccccccscessees 1116 E. Main St., Danville 

Walton, Miss Margaret 4 ...............cceeeees 1116 E. Main St., Danville 

enna Rt. 14, Box 157, Richmond 

en ek Renee are % N. & W. Ry. Co., Roanoke 
Wenn, Dy. Povey B. €. ....................::.. Madison College, Harrisonburg 

Wartman, William B., Jr. 50 ............0c 1020 Horsepen Rd., Richmond 

NN i iS Secu agsunnciSoadanteee Med. Arts Bldg., Richmond 

*Washington and Lee Univ. ................ % Marcellus H. Stow, Lexington 
Watkins, Miss Leslie V. 2. 4 ........cccccicc.cccccccccsses. 119 Acadmey St., Salem 

Lo ee. nen ee ae ee SSB Box 76, Salem 

bc San eee Box 75, Blacksburg 

Watson, Dr. William L. 1 ............ Box 327, Va. State College, Petersburg 


Wayne, Mrs. Elinor T. C, 2 .... Box 571, Madison College, Harrisonburg 
oe ee Le Sees Lynchburg College, Lynchburg 
pn a Ae a ae ee ec 303 Letcher Ave., Lexington 
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